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1. General Information 

Palladium acetate was purchased from Strem Chemicals. Other reagents were purchased from Alfa Aesar, 

Sigma-Aldrich, Adamas-beta, J&K Scientific, Aladdin, Bidepharm, Macklin, 9Dingchem, Leyan, Shaoyuan, 

Meryer, and Energy Chemical of the highest purity grade and used without further purification. The aryl iodide 

2w was synthesized according to the literature[1]. Toluene (tol), Tetrahydrofuran (THF), diethyl ether (Et2O) 

and dichloromethane (CH2Cl2) were dried using the solvent purification system. Other anhydrous solvents were 

purchased from J&K Scientific. The extent of reaction was monitored by thin-layer chromatography (TLC), 

performed on 0.25 mm silica gel HSGF254 plates. Visualization was carried out with ultraviolet light (254 

nm) or stained with potassium permanganate followed by gentle heating if necessary. 1H, 13C, 19F NMR 

spectra were recorded at room temperature on a Varian 400, Bruker 400 or Agilent 400 (400 MHz for 1H; 

375 MHz for 19F; 100 MHz for 13C). The chemical shifts (δ) were quoted in parts per million (ppm) referenced 

to tetramethylsilane (TMS) (0.0 ppm for 1H NMR), CDCl3 (77.0 ppm for 13C NMR) and CFCl3 (0.0 ppm for 19F 

NMR). The following abbreviations were used to explain multiplicities: s = singlet, d =doublet, t = triplet, q = 

quartet, quin = quintet, sext = sextet, m = multiplet, br = broad, and coupling constants (J Hz). 13C NMR spectra 

were fully decoupled by broad band proton decoupling. High-resolution mass spectra (HRMS) were recorded 

on an Agilent Mass spectrometer using ESI-TOF or EI-TOF.  
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2. Experimental Section 

2.1 Preparation of the Substrates 

 

S1d[2], S1j[3] and S1s[4] were synthesized according to the literature.  

General procedure for the preparation of oxime ether from alcohol: To a mixture of the alcohol S1 (5.0 

mmol, 1.0 equiv.), N-hydroxyphthalimide (NHPI, 0.9 g, 5.5 mmol, 1.1 equiv.), PPh3 (1.4 g, 5.5 mmol, 1.1 equiv.) 

in THF (10 mL) under N2 atmosphere was added diethyl azodicarboxylate (DEAD, 0.9 mL, 5.5 mmol, 1.1 

equiv.) dropwise under an ice-water bath. Then it was allowed to warm to room temperature and stirred 

overnight. Then methylamine solution (2.5 mL, 25-30 wt. % in water, about 19 mmol, 3.8 equiv.) was added, 

and the reaction mixture was stirred for 1.0 h. Acetone (2.0 mL, 27.0 mmol, 5 equiv.) was added and the reaction 

mixture was stirred for another 3.0 h. Then the reaction mixture was diluted with Et2O and filtered through a 

pad of celite. The filtrate was concentrated, and the resulting mixture was purified by column chromatography 

on silica gel with PE/EA to provide the desired product. 

 

Propan-2-one O-(3-methylphenethyl) oxime (1) 

Upon purification by the column chromatography on silica gel with PE/EA (60/1 to 40/1) as the eluent, 1 was 

obtained as a colorless liquid (0.86 g, 90%). 1H NMR (400 MHz, CDCl3) δ 7.16 (t, J = 7.6 Hz, 1H), 7.06–6.97 

(m, 3H), 4.21 (t, J = 7.2 Hz, 2H), 2.92 (t, J = 7.2 Hz, 2H), 2.31 (s, 3H), 1.87 (s, 3H), 1.82 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 154.58, 138.74, 137.68, 129.76, 128.10, 126.75, 125.94, 73.86, 35.68, 21.77, 21.29, 15.54; 

HRMS (ESI-TOF) m/z Calcd for C12H18NO [M+H]+ 192.1383, found 192.1376. 

 

Propan-2-one O-phenethyl oxime (4a)[5] 

Upon purification by the column chromatography on silica gel with PE/EA (60/1 to 40/1) as the eluent, 4a was 

obtained as a colorless liquid (0.88 g, 99%). 1H NMR (400 MHz, CDCl3) δ 7.32–7.17 (m, 5H), 4.22 (t, J = 7.2 

Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 1.88 (s, 3H), 1.83 (s, 3H).  
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Propan-2-one O-(3-methoxyphenethyl) oxime (4c) 

4c was synthesized following the general procedure on 6.6 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (25/1 to 15/1) as the eluent, 4c was obtained as a colorless liquid (0.86 

g, 63%). 1H NMR (400 MHz, CDCl3) δ 7.19 (t, J = 7.6 Hz, 1H), 6.84–6.72 (m, 3H), 4.22 (t, J = 6.8 Hz, 2H), 

3.77 (s, 3H), 2.93 (t, J = 6.8 Hz, 2H), 1.87 (s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 159.49, 154.65, 

140.47, 129.15, 121.30, 114.59, 111.43, 73.69, 54.98, 35.80, 21.77, 15.57; HRMS (ESI-TOF) m/z Calcd for 

C12H18NO2 [M+H]+ 208.1332, found 208.1327. 

 

Propan-2-one O-(3-(trifluoromethoxy)phenethyl) oxime (4d) 

4d was synthesized following the general procedure on 5.2 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (60/1 to 40/1) as the eluent, 4d was obtained as a pale-yellow liquid 

(0.94 g, 69%). 1H NMR (400 MHz, CDCl3) δ 7.27 (t, J = 8.0 Hz, 1H), 7.14 (d, J = 7.6 Hz, 1H), 7.09 (s, 1H), 

7.05 (d, J = 8.0 Hz, 1H), 4.22 (t, J = 6.8 Hz, 2H), 2.96 (t, J = 6.8 Hz, 2H), 1.86 (s, 3H), 1.80 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 154.90, 149.20 (q, J = 1.0 Hz), 141.52, 129.42, 127.30, 121.53, 120.48 (q, J = 255.0 Hz), 

118.49, 73.15, 35.43, 21.62, 15.35; 19F NMR (375 MHz, CDCl3) δ -58.19; HRMS (ESI-TOF) m/z Calcd for 

C12H15NO2F3 [M+H]+ 262.1049, found 262.1042. 

 

Propan-2-one O-(3-fluorophenethyl) oxime (4f) 

Upon purification by the column chromatography on silica gel with PE/EA (30/1) as the eluent, 4f was obtained 

as a colorless liquid (1.0 g, 99%). 1H NMR (400 MHz, CDCl3) δ 7.22 (q, J = 7.2 Hz, 1H), 6.98 (d, J = 7.6 Hz, 

1H), 6.96–6.84 (m, 2H), 4.21 (t, J = 6.8 Hz, 2H), 2.94 (t, J = 6.8 Hz, 2H), 1.87 (s, 3H), 1.81 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 162.73 (d, J = 244.0 Hz), 154.83, 141.59 (d, J = 7.0 Hz), 129.55 (d, J = 8.0 Hz), 124.53 

(d, J = 3.0 Hz), 115.78 (d, J = 21.0 Hz), 112.86 (d, J = 21.0 Hz), 73.26, 35.42 (d, J = 2.0 Hz), 21.71, 15.51; 19F 

NMR (375 MHz, CDCl3) δ -114.43–-114.53 (m); HRMS (ESI-TOF) m/z Calcd for C11H15NOF [M+H]+ 

196.1132, found 196.1123. 

 

Propan-2-one O-(3-chlorophenethyl) oxime (4g) 

Upon purification by the column chromatography on silica gel with PE/EA (30/1 to 20/1) as the eluent, 4g was 

obtained as a colorless liquid (1.0 g, 99%). 1H NMR (400 MHz, CDCl3) δ 7.24–7.15 (m, 3H), 7.09 (d, J = 6.8 
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Hz, 1H), 4.20 (t, J = 6.8 Hz, 2H), 2.93 (t, J = 6.8 Hz, 2H), 1.88 (s, 3H), 1.82 (s, 3H); 13C NMR (100 MHz, 

CDCl3) 155.03, 141.08, 133.92, 129.45, 129.16, 127.12, 126.23, 73.26, 35.39, 21.82, 15.62; HRMS (ESI-TOF) 

m/z Calcd for C11H15NOCl [M+H]+ 212.0837, found 212.0830. 

 

Propan-2-one O-(3-bromophenethyl) oxime (4h) 

4h was synthesized following the general procedure on 14.7 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (40/1 to 25/1) as the eluent, 4h was obtained as a colorless liquid (3.8 

g, 99%). 1H NMR (400 MHz, CDCl3) δ 7.38 (s, 1H), 7.36–7.31 (m, 1H), 7.16–7.12 (m, 2H), 4.20 (t, J = 6.8 Hz, 

2H), 2.92 (t, J = 6.8 Hz, 2H), 1.88 (s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.87, 141.37, 132.05, 

129.71, 129.09, 127.53, 122.19, 73.20, 35.33, 21.75, 15.55; HRMS (ESI-TOF) m/z Calcd for C11H15NOBr 

[M+H]+ 256.0332, found 256.0332. 

 

Propan-2-one O-(2-methylphenethyl) oxime (4i) 

Upon purification by the column chromatography on silica gel with PE/EA (30/1 to 20/1) as the eluent, 4i was 

obtained as a colorless liquid (0.29 g, 30%). 1H NMR (400 MHz, CDCl3) δ 7.19–7.07 (m, 4H), 4.20 (t, J = 7.2 

Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 2.33 (s, 3H), 1.87 (s, 3H), 1.82 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.56, 

136.96, 136.33, 130.05, 129.50, 126.21, 125.81, 72.88, 32.97, 21.81, 19.35, 15.58; HRMS (ESI-TOF) m/z Calcd 

for C12H18NO [M+H]+ 192.1383, found 192.1376. 

 

Propan-2-one O-(2-(benzyloxy)phenethyl) oxime (4j) 

4j was synthesized following the general procedure on 7.6 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (20/1 to 15/1) as the eluent, 4j was obtained as a colorless liquid (1.8 

g, 85%). 1H NMR (400 MHz, CDCl3) δ 7.43 (d, J = 7.2 Hz, 2H), 7.35 (t, J = 7.2 Hz, 2H), 7.28 (t, J = 7.2 Hz, 

1H), 7.21–7.11 (m, 2H), 6.88 (t, J = 7.2 Hz, 2H), 5.05 (s, 2H), 4.27 (t, J = 6.8 Hz, 2H), 3.05 (t, J = 6.8 Hz, 2H), 

1.84 (s, 3H), 1.79 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 156.61, 154.39, 137.28, 130.77, 128.39, 127.57, 

127.46, 127.28, 126.89, 120.48, 111.41, 72.47, 69.57, 30.37, 21.79, 15.53; HRMS (ESI-TOF) m/z Calcd for 

C18H22NO2 [M+H]+ 284.1645, found 284.1645. 
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Propan-2-one O-(2-bromophenethyl) oxime (4k) 

4k was synthesized following the general procedure on 4.1 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (30/1) as the eluent, 4k was obtained as a colorless liquid (1.1 g, 99%). 

1H NMR (400 MHz, CDCl3) δ 7.51 (d, J = 8.0 Hz, 1H), 7.26–7.16 (m, 2H), 7.04 (t, J = 7.6 Hz, 1H), 4.25 (t, J = 

6.8 Hz, 2H), 3.10 (t, J = 6.8 Hz, 2H), 1.86 (s, 3H), 1.80 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.64, 138.24, 

132.59, 131.05, 127.74, 127.09, 124.59, 71.90, 35.82, 21.73, 15.54; HRMS (ESI-TOF) m/z Calcd for 

C11H15NOBr [M+H]+ 256.0332, found 256.0332. 

 

Propan-2-one O-(2-(naphthalen-1-yl)ethyl) oxime (4l) 

Upon purification by the column chromatography on silica gel with PE/EA (40/1 to 25/1) as the eluent, 4l was 

obtained as a colorless liquid (1.1 g, 93%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 

8.0 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.50–7.40 (m, 2H), 7.39–7.33 (m, 2H), 4.36 (t, J = 7.2 Hz, 2H), 3.42 (t, J 

= 7.2 Hz, 2H), 1.86 (s, 3H), 1.78 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.68, 134.92, 133.75, 132.15, 128.59, 

126.86, 126.78, 125.72, 125.41, 125.36, 123.85, 73.20, 32.81, 21.80, 15.58; HRMS (ESI-TOF) m/z Calcd for 

C15H18NO [M+H]+ 228.1383, found 228.1384. 

 

Propan-2-one O-(2-(thiophen-2-yl)ethyl) oxime (4m) 

Upon purification by the column chromatography on silica gel with PE/EA (20/1 to 15/1) as the eluent, 4m was 

obtained as a colorless liquid (0.84 g, 92%). 1H NMR (400 MHz, CDCl3) δ 7.14–7.07 (m, 1H), 6.93–6.88 (m, 

1H), 6.85–6.80 (m, 1H), 4.23 (t, J = 6.8 Hz, 2H), 3.16 (t, J = 6.4 Hz, 2H), 1.87 (s, 3H), 1.86 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 154.89, 141.02, 126.52, 124.97, 123.47, 73.32, 29.80, 21.72, 15.62; HRMS (ESI-TOF) 

m/z Calcd for C9H14NOS [M+H]+ 184.0791, found 184.0795. 

 

Propan-2-one O-(cis-2-(m-tolyl)cyclohexyl) oxime (4s) 

4s was synthesized following the general procedure on 3.6 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (70/1 to 50/1) as the eluent, 4s was obtained as a pale-yellow liquid 

(0.24 g, 27%). 1H NMR (400 MHz, CDCl3) δ 7.18–7.07 (m, 3H), 6.99 (d, J = 7.2 Hz, 1H), 4.35 (s, 1H), 2.73 

(dt, J = 12.8, 2.8 Hz, 1H), 2.32 (s, 3H), 2.21 (d, J = 12.4 Hz, 1H), 2.05 (qd, J = 12.8, 3.6 Hz, 1H), 1.84 (s, 3H), 
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1.78 (s, 3H), 1.73–1.64 (m, 1H), 1.57–1.35 (m, 5H); 13C NMR (100 MHz, CDCl3) δ 153.50, 144.43, 136.86, 

129.00, 127.52, 126.46, 125.08, 79.96, 47.18, 30.45, 26.75, 26.27, 21.66, 21.35, 19.89, 15.46; HRMS (ESI-

TOF) m/z Calcd for C16H24NO [M+H]+ 246.1852, found 246.1852. 

 

Propan-2-one O-(1-(m-tolyl)ethyl) oxime (4w) 

4w was synthesized following the general procedure on 6.3 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/DCM (100/1), then PE/EA (20/1) as the eluent, 4w was obtained as a 

colorless liquid (0.66 g, 55%). 1H NMR (400 MHz, CDCl3) δ 7.21 (t, J = 7.6 Hz, 1H), 7.14–7.09 (m, 2H), 7.05 

(d, J = 7.2 Hz, 1H), 5.14 (q, J = 6.8 Hz, 1H), 2.34 (s, 3H), 1.90 (s, 3H), 1.82 (s, 3H), 1.49 (d, J = 6.4 Hz, 3H); 

13C NMR (100 MHz, CDCl3) δ 154.45, 143.92, 137.66, 128.10, 127.88, 126.78, 123.03, 80.14, 22.40, 21.86, 

21.44, 15.76; HRMS (EI-TOF) m/z Calcd for C12H17NO [M]+ 191.1305, found 191.1303. 

 

Propan-2-one O-(1,2,3,4-tetrahydronaphthalen-1-yl) oxime (4x)[5] 

4x was synthesized following the general procedure on 7.6 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (60/1 to 30/1) as the eluent, 4x was obtained as a colorless liquid (0.58 

g, 38%). 1H NMR (400 MHz, CDCl3) δ 7.45–7.41 (m, 1H), 7.23–7.15 (m, 2H), 7.13–7.09 (m, 1H), 5.14 (t, J = 

4.4 Hz, 1H), 2.83 (dt, J = 16.0, 4.8 Hz, 1H), 2.77–2.67 (m, 1H), 2.17–2.05 (m, 1H), 1.98–1.89 (m, 5H), 1.84 (s, 

3H), 1.81–1.71 (m, 1H). 

 

Propan-2-one O-chroman-4-yl oxime (4y)[5] 

4y was synthesized following the general procedure on 6.1 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (50/1 to 20/1) as the eluent, 4y was obtained as a colorless liquid (0.61 

g, 48%). 1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 7.6 Hz, 1H), 7.21 (t, J = 7.6 Hz, 1H), 6.91 (t, J = 7.6 Hz, 

1H), 6.85 (d, J = 8.4 Hz, 1H), 5.09 (t, J = 3.6 Hz, 1H), 4.28–4.14 (m, 2H), 2.31–2.22 (m, 1H), 2.16–2.05 (m, 

1H), 1.91 (s, 3H), 1.84 (s, 3H). 
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To a solution of the carboxylic acid S2 (6.0 mmol, 1.0 equiv.) in Et2O (20 mL) was added LiAlH4 (0.26 g, 6.8 

mmol, 1.1 equiv.) portionwise under an ice-water bath. Then the reaction mixture was allowed to warm to room 

temperature and stirred for 1.0 h. Upon completion, the reaction was quenched by adding H2O (0.26 mL), 15% 

NaOH solution (0.26 mL), and H2O (0.78 mL) sequentially. Then the reaction mixture was filtered through a 

pad of celite and washed with dichloromethane (DCM). The filtrate was concentrated under vacuum to give the 

crude product S1, which was used directly in the next step without further purification.  

To a mixture of S1 (1.0 equiv.), N-hydroxyphthalimide (NHPI, 1.1 equiv.), PPh3 (1.1 equiv.) in THF (0.5 M) 

under N2 atmosphere was added diethyl azodicarboxylate (DEAD, 1.1 equiv.) dropwise under an ice-water bath. 

Then it was allowed to warm to room temperature and stirred overnight. Then methylamine solution (25-30 

wt. % in water, about 3.8 equiv.) was added, and the reaction mixture was stirred for 1.0 h. Acetone (5 equiv.) 

was added and the reaction mixture was stirred for another 3.0 h. Then the reaction mixture was diluted with 

Et2O and filtered through a pad of celite. The filtrate was concentrated, and the resulting mixture was purified 

by column chromatography on silica gel with PE/EA to provide the desired product. 

 

Propan-2-one O-(2-(m-tolyl)propyl) oxime (4n) 

Upon purification by the column chromatography on silica gel with PE/EA (50/1 to 40/1) as the eluent, 4n was 

obtained as a colorless liquid (0.61 g, 50% for 2 steps). 1H NMR (400 MHz, CDCl3) δ 7.17 (t, J = 7.6 Hz, 1H), 

7.05–6.99 (m, 3H), 4.12 (dd, J = 10.4, 6.4 Hz, 1H), 4.02 (dd, J = 10.4, 7.6 Hz, 1H), 3.10 (sext, J = 7.2 Hz, 1H), 

2.32 (s, 3H), 1.86 (s, 3H), 1.79 (s, 3H), 1.28 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 154.58, 144.11, 

137.64, 128.20, 128.09, 126.92, 124.36, 78.68, 39.14, 21.76, 21.40, 17.90, 15.52; HRMS (ESI-TOF) m/z Calcd 

for C13H20NO [M+H]+ 206.1539, found 206.1537. 

 

Propan-2-one O-((1,2,3,4-tetrahydronaphthalen-1-yl)methyl) oxime (4o) 

Upon purification by the column chromatography on silica gel with PE/EA (60/1) as the eluent, 4o was obtained 

as a colorless liquid (1.2 g, 93% for 2 steps). 1H NMR (400 MHz, CDCl3) δ 7.26–7.21 (m, 1H), 7.12–7.03 (m, 

3H), 4.23 (dd, J = 10.4, 5.6 Hz, 1H), 4.10–4.03 (m, 1H), 3.33–3.16 (m, 1H), 2.81–2.67 (m, 2H), 1.92–1.68 (m, 

10H); 13C NMR (100 MHz, CDCl3) δ 154.35, 137.54, 137.11, 129.13, 128.98, 125.78, 125.36, 77.29, 37.17, 

29.57, 25.10, 21.75, 19.37, 15.56; HRMS (ESI-TOF) m/z Calcd for C14H20NO [M+H]+ 218.1539, found 

218.1535. 
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A solution of 3-bromotoluene (1.0 equiv.) in THF (0.67 M) under N2 atmosphere was cooled to -78 oC, then 

nBuLi (2.5 M in hexane, 1.1 equiv.) was added dropwise to the solution. After 1.0 h, the corresponding epoxide 

(1.1 equiv.) was added dropwise to the reaction mixture at the same temperature, then it was allowed to warm 

to room temperature. The reaction mixture was stirred overnight and quenched with saturated NH4Cl solution, 

diluted with water, extracted with ethyl acetate (3 times). The combined organic layers were washed with 

saturated NaCl solution, dried over anhydrous Na2SO4, and concentrated under vacuum. The crude residue was 

purified by column chromatography on silica gel with PE/EA to provide S1. 

To a mixture of S1 (1.0 equiv.), N-hydroxyphthalimide (NHPI, 1.1 equiv.), PPh3 (1.1 equiv.) in THF (0.5 M) 

under N2 atmosphere was added diethyl azodicarboxylate (DEAD, 1.1 equiv.) dropwise under an ice-water bath. 

Then it was allowed to warm to room temperature and stirred overnight. Then methylamine solution (25-30 

wt. % in water, ~3.8 equiv.) was added, and the reaction mixture was stirred for 1.0 h. Acetone (5 equiv.) was 

added and the reaction mixture was stirred for another 3.0 h. Then the reaction mixture was diluted with Et2O 

and filtered through a pad of celite. The filtrate was concentrated, and the resulting mixture was purified by 

column chromatography on silica gel with PE/EA to provide the desired product. 

 

 

Propan-2-one O-(1-(m-tolyl)propan-2-yl) oxime (4p) 

4p was synthesized following the above procedure on 6.0 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (40/1) as the eluent, 4p was obtained as a colorless liquid (0.31 g, 25% 

for 2 steps). 1H NMR (400 MHz, CDCl3) δ 7.14 (t, J = 7.2 Hz, 1H), 7.03–6.96 (m, 3H), 4.35 (sext, J = 6.0 Hz, 

1H), 2.98 (dd, J = 13.6, 5.6 Hz, 1H), 2.66 (dd, J = 13.6, 6.8 Hz, 1H), 2.31 (s, 3H), 1.86 (s, 3H), 1.82 (s, 3H), 

1.18 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 153.88, 138.64, 137.42, 130.34, 127.90, 126.61, 126.55, 

78.86, 42.00, 21.85, 21.30, 19.15, 15.63; HRMS (ESI-TOF) m/z Calcd for C13H20NO [M+H]+ 206.1539, found 

206.1533. 

 

Propan-2-one O-(1-(m-tolyl)hexan-2-yl) oxime (4q) 
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4q was synthesized following the above procedure on 9.9 mmol scale. Upon purification by the column 

chromatography on silica gel with PE/EA (80/1 to 60/1) as the eluent, 4q was obtained as a pale-yellow liquid 

(0.43 g, 17% for 2 steps). 1H NMR (400 MHz, CDCl3) δ 7.14 (t, J = 7.2 Hz, 1H), 7.02–6.96 (m, 3H), 4.21 (quin, 

J = 6.4 Hz, 1H), 2.94 (dd, J = 13.6, 5.6 Hz, 1H), 2.74 (dd, J = 13.6, 6.4 Hz, 1H), 2.31 (s, 3H), 1.86 (s, 3H), 1.82 

(s, 3H), 1.60–1.36 (m, 3H), 1.35–1.23 (m, 3H), 0.86 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 153.72, 

138.90, 137.36, 130.39, 127.84, 126.59, 126.51, 82.82, 40.10, 32.54, 27.68, 22.71, 21.89, 21.33, 15.66, 14.02; 

HRMS (ESI-TOF) m/z Calcd for C16H26NO [M+H]+ 248.2009, found 248.2008. 

 

 

The 100 mL round-bottomed flask was charged with Mg chips (1.5 g, 63 mmol), and was vacuumed and back-

filled with N2 for 3 times. Then, dry THF (4.0 mL) was added, and the reaction mixture was stirred under a 

water bath.  Two drops of 3-methylbenzyl chloride solution (2.6 mL, 20 mmol) in THF (12 mL) was added to 

initiate the reaction, and then the 3-methylbenzyl chloride solution was added dropwise to afford the Grignard 

reagent. 

A solution of 3-((tert-butyldimethylsilyl)oxy)-1-propanal (1.0 g, 5.0 mol) in THF (5.0 mL) was added dropwise 

to the above prepared Grignard reagent (12.0 mL) under an ice-water bath. Then it was allowed to warm to 

room temperature and stirred for 4.5 h. Upon completion, the reaction was quenched with saturated NH4Cl 

solution, diluted with water, extracted with ethyl acetate (3 times). The combined organic layers were washed 

with saturated NaCl solution, dried over anhydrous Na2SO4, and concentrated under vacuum. The crude residue 

was purified by column chromatography on silica gel with PE/EA (25/1) to provide a crude product S1r (1.0 g, 

3.4 mmol) with some minor impurities, which was used for next step without further purification. 

To a mixture of S1r prepared above (1.0 g, 3.4 mmol, 1.0 equiv.), N-hydroxyphthalimide (NHPI, 0.57 g, 3.5 

mmol, 1.0 equiv.), PPh3 (0.90 g, 3.4 mmol, 1.0 equiv.) in THF (6 mL) under N2 atmosphere was added diethyl 

azodicarboxylate (DEAD, 0.54 mL, 3.4 mmol, 1.0 equiv.) dropwise under an ice-water bath. Then it was 

allowed to warm to room temperature and stirred overnight. Then methylamine solution (2 mL, 25-30 wt. % in 

water, ~4.5 equiv.) was added, and the reaction mixture was stirred for 1.0 h. Acetone (0.8 mL, 3.2 equiv.) was 

added and the reaction mixture was stirred for another 3.0 h. Then the reaction mixture was diluted with Et2O 

and filtered through a pad of celite. The filtrate was concentrated, and the resulting mixture was purified by 

column chromatography on silica gel with PE/DCM (100/1 to 20/1), then PE/EA/DCM (60/1/3) to afford 4r as 

a colorless liquid (0.80 g, 43% over 2 steps). 1H NMR (400 MHz, CDCl3) δ 7.19 (t, J = 7.6 Hz, 1H), 7.07–7.00 

(m, 3H), 4.41 (quin, J = 6.4 Hz, 1H), 3.81–3.68 (m, 2H), 3.04 (dd, J = 13.6, 5.6 Hz, 1H), 2.84 (dd, J = 13.6, 6.8 

Hz, 1H), 2.35 (s, 3H), 1.92 (s, 3H), 1.86 (s, 3H), 1.80 (q, J = 6.8 Hz, 2H), 0.92 (s, 9H), 0.07 (s, 3H), 0.06 (s, 

3H); 13C NMR (100 MHz, CDCl3) δ 153.76, 138.60, 137.38, 130.41, 127.88, 126.64, 126.57, 79.65, 60.01, 
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40.33, 36.02, 25.92, 21.87, 21.33, 18.27, 15.63, -5.40; HRMS (ESI-TOF) m/z Calcd for C20H35NO2NaSi 

[M+Na]+ 372.2329, found 372.2325. 

 

General procedure for the preparation of oxime ether from benzyl chloride: To a stirred solution of the 

benzyl chloride S3 (5.0 mmol, 1.0 equiv.) and acetone oxime (0.4 g, 5.5 mmol, 1.1 equiv.) in DMSO (6.0 mL) 

was added KOH solution (2.5 mL, 17.8 M in water). After stirring at room temperature for 3.0 h, the reaction 

was diluted with H2O, then extracted with ethyl acetate (3 times). The combined organic layers were washed 

with saturated NaCl solution for 3 times, dried over anhydrous Na2SO4, and concentrated under vacuum. The 

crude residue was purified by column chromatography on silica gel with PE/EA to provide the desired product. 

  

Propan-2-one O-(3-methylbenzyl) oxime (4t) 

4t was obtained following the general procedure by column chromatography on silica gel with PE/EA (10/1 to 

5/1) as a colorless liquid (0.82 g, 92%), 1H NMR (400 MHz, CDCl3) δ 7.25–7.20 (m, 1H), 7.18–7.13 (m, 2H), 

7.09 (d, J = 7.2 Hz, 1H), 5.03 (s, 2H), 2.34 (s, 3H), 1.88 (s, 3H), 1.86 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 

155.02, 138.08, 137.78, 128.58, 128.28, 128.13, 124.91, 75.23, 21.81, 21.33, 15.69; HRMS (ESI-TOF) m/z 

Calcd for C11H16NO [M+H]+ 178.1226, found 178.1228. 

 

Propan-2-one O-(3-methoxybenzyl) oxime (4u)[6] 

4u was obtained following the general procedure by column chromatography on silica gel with PE/EA (60/1 to 

30/1) as a colorless liquid (0.71 g, 73%), 1H NMR (400 MHz, CDCl3) δ 7.29–7.22 (m, 1H), 6.97–6.89 (m, 2H), 

6.83 (dd, J = 8.0 Hz, 1H), 5.05 (s, 2H), 3.81 (s, 3H), 1.90 (s, 3H), 1.88 (s, 3H).  

 

Propan-2-one O-(2-methylbenzyl) oxime (4v)[5] 

4v was obtained following the general procedure by column chromatography on silica gel with PE/EA (80/1 to 

50/1) as a pale-yellow liquid (0.70 g, 79%), 1H NMR (400 MHz, CDCl3) δ 7.33 (d, J = 7.2 Hz, 1H), 7.25–7.14 

(m, 3H), 5.08 (s, 2H), 2.36 (s, 3H), 1.89 (s, 6H). 
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To a solution of PhB(OH)2 (0.45 g, 3.7 mmol, 1.2 equiv.), Pd(PPh3)4 (87 mg, 0.075 mmol, 2.5 mol %) and 4h 

(2.9 mmol, 1.0 equiv.) in toluene (15 mL) and EtOH (15 mL) was added K2CO3 solution (1.5 mL, 2.2 M in 

H2O). The reaction mixture was heated to 80 oC overnight, then it was cooled to room temperature, filtered 

through a pad of celite and washed with EA. The solvent was removed under vacuum. The resulting mixture 

was purified by column chromatography on silica gel with PE/DCM (10/1 to 1/1) then PE/EA (10/1) to provide 

propan-2-one O-(2-([1,1'-biphenyl]-3-yl)ethyl) oxime (4b) as a pale-yellow liquid (0.19 g, 25%). 1H NMR (400 

MHz, CDCl3) δ 7.57 (d, J = 7.2 Hz, 2H), 7.48–7.38 (m, 4H), 7.37–7.29 (m, 2H), 7.21 (d, J = 8.4 Hz, 1H), 4.27 

(t, J = 6.8 Hz, 2H), 3.02 (t, J = 6.8 Hz, 2H), 1.88 (s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.77, 

141.25, 141.22, 139.44, 128.67, 128.65, 127.91, 127.89, 127.13, 127.10, 124.96, 73.81, 35.88, 21.82, 15.63; 

HRMS (ESI-TOF) m/z Calcd for C17H20NO [M+H]+ 254.1539, found 254.1537. 

 

 

Pd(OAc)2 (33 mg, 0.15 mmol, 5 mol %), acetamide (0.25 g, 4.3 mmol, 1.4 equiv.) and Cs2CO3 (2.0 g, 6.0 

mmol, 2.0 equiv.) was weighted to a sealed tube, then it was moved to a glove box and XantPhos (0.18 g, 0.3 

mmol, 10 mol %) was weighted. The tube was removed from the glove box, and dioxane (6.0 mL) and 4h (0.6 

mL, 3.0 mmol, 1.0 equiv.) was added under N2 atmosphere. The tube was sealed and heated at 120 oC for 27.5 

h. Then the reaction mixture was cooled to room temperature, filtered through a pad of celite and washed with 

ethyl acetate. Silica was added to the filtrate and the solvent was removed under vacuum. The resulting 

mixture was purified by column chromatography on silica gel with PE/EA (2/1 to 1/2) to provide N-(3-(2-

((propan-2-ylideneamino)oxy)ethyl)phenyl)acetamide (4e) as a yellow solid (0.47 g, 67%). 1H NMR (400 

MHz, CDCl3) δ 7.50 (s, 1H), 7.41–7.32 (m, 2H), 7.21 (t, J = 7.6 Hz, 1H), 6.96 (d, J = 7.6 Hz, 1H), 4.20 (t, J = 

6.8 Hz, 2H), 2.92 (t, J = 6.8 Hz, 2H), 2.15 (s, 3H), 1.87 (s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 

168.42, 155.02, 139.90, 137.91, 128.79, 124.95, 120.37, 117.72, 73.60, 35.69, 24.51, 21.81, 15.66; HRMS 

(ESI-TOF) m/z Calcd for C13H19N2O2 [M+H]+ 235.1441, found 235.1440. 
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To a stirred solution of ciprofibrate (0.58 g, 2.0 mmol, 1.0 equiv.), 4-iodoaniline (0.45 g, 2.0 mmol, 1.0 equiv.) 

and DMAP (0.36 g, 3.0 mmol, 1.5 equiv.) in DCM (10 mL) was added EDCI (0.43 g, 2.2 mmol, 1.1 equiv.). 

After stirring at room temperature overnight, silica was added to the reaction and the solvent was removed under 

vacuum. The resulting mixture was purified by column chromatography on silica gel with PE/EA (10/1) to 

provide 2-(4-(2,2-dichlorocyclopropyl)phenoxy)-N-(4-iodophenyl)-2-methylpropanamide (2y) as a white solid 

(0.78 g, 80%). 1H NMR (400 MHz, CDCl3) δ 8.54 (s, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H), 

7.18 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 2.86 (t, J = 9.2 Hz, 1H), 1.97 (dd, J = 10.4, 7.6 Hz, 1H), 1.80 

(t, J = 8.0 Hz, 1H), 1.57 (s, 6H); 13C NMR (100 MHz, CDCl3) δ 172.82, 153.12, 137.87, 137.18, 130.25, 129.85, 

121.61, 87.61, 82.09, 60.63, 34.74, 25.86, 24.90, 24.86; HRMS (ESI-TOF) m/z Calcd for C19H18NO2Cl2INa 

[M+Na]+ 511.9652, found 511.9655. 
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2.2 Optimizations of the Reaction Conditions 

Table S1. Screening of the Directing Groupa,b 

 

a1 (0.1 mmol), 2j (0.2 mmol), Pd(OAc)2 (0.01 mmol), L14 (0.02 mmol), AgOAc (0.15 mmol), NBE-CO2Me 

(0.15 mmol), CHCl3 (0.5 mL), air, 100 ℃, 12 h. bThe yield was determined by 1H NMR analysis of crude 

product using CH2Br2 as the internal standard. 

 

 

 

Table S2. Screening of the Solventa,b 

 

Entry Solvent P SM Entry Solvent P SM 

1 Toluene 44 48 6 CF2HCH2OH 85 14 

2 Dioxane 34 68 7 TFE 80 3 

3 DCE 6 72 8 HFIP 75 11 

4 CHCl3 14 81 9 AcOH 38 30 

5 tBuOH 36 64 10 EA 37 62 
a1 (0.1 mmol), 2j (0.2 mmol), Pd(OAc)2 (0.01 mmol), L14 (0.02 mmol), AgOAc (0.15 mmol), NBE-CO2Me 

(0.15 mmol), solvent (0.5 mL), air, 100 ℃, 12 h. bThe yield was determined by 1H NMR analysis of crude 

product using CH2Br2 as the internal standard. 
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Table S3. Ligands Effectsa,b 

 

a1 (0.1 mmol), 2j (0.2 mmol), Pd(OAc)2 (0.01 mmol), L (0.02 mmol), AgOAc (0.15 mmol), NBE-CO2Me (0.15 

mmol), CF2HCH2OH (0.5 mL), air, 100 ℃, 12 h. bThe yield was determined by 1H NMR analysis of crude 

product using CH2Br2 as the internal standard. 

Table S4. Screening of the Concentrationa,b 

 

Entry x P (%) SM (%) 

1 0.5 87 13 

2 0.3 90 10 

3 0.2 91 9 

4 0.1 94(84c) 6 

5 0.05 57 36 

a1 (0.1 mmol), 2j (0.2 mmol), Pd(OAc)2 (0.01 mmol), L8 (0.02 mmol), AgOAc (0.15 mmol), NBE-CO2Me 

(0.15 mmol), CF2HCH2OH (x mL), air, 100 ℃, 12 h. bThe yield was determined by 1H NMR analysis of crude 

product using CH2Br2 as the internal standard. cIsolated yield on 0.2 mmol scale. 
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Table S5. Effect of the NBEa,b 

 

a1 (0.1 mmol), 2j (0.2 mmol), Pd(OAc)2 (0.01 mmol), L8 (0.02 mmol), AgOAc (0.15 mmol), NBE (0.15 

mmol), CF2HCH2OH (x mL), air, 100 ℃, 12 h. bThe yield was determined by 1H NMR analysis of crude 

product using CH2Br2 as the internal standard. 
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2.3 Evaluation of the Aryl Iodides 

 

General Procedure for meta-C–H Arylation of Aromatic Alcohols: To an 8.0 mL vial were added Pd(OAc)2 

(4.5 mg, 0.02 mmol), L8 (6.5 mg, 0.04 mmol), AgOAc (50.1 mg, 0.3 mmol), 2 (0.3 mmol), CF2HCH2OH (0.2 

mL), propan-2-one O-(3-methylphenethyl) oxime (1) (39.5 μL, 0.2 mmol) and NBE-CO2Me (36 μL, 0.3 mmol). 

The vial was capped and closed tightly. Then the reaction mixture was stirred at 100 oC for 12 h. After cooling 

to room temperature, the mixture was diluted with dichloromethane, filtered through silica and washed with 

dichloromethane. The resulting solution was concentrated and purified by the preparative thin-layer 

chromatography (PTLC) or column chromatography on silica gel to afford the desired product. 

 

Propan-2-one O-(2-(5-methyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3a) 

Upon purification by PTLC with PE/EA (20/1) as the eluent, 3a was obtained as a colorless liquid (32.7 mg, 

61%). 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 7.2 Hz, 2H), 7.41 (t, J = 7.6 Hz, 2H), 7.31 (t, J = 7.2 Hz, 1H), 

7.26 (s, 1H), 7.25 (s, 1H), 7.04 (s, 1H), 4.26 (t, J = 7.2 Hz, 2H), 2.99 (t, J = 7.2 Hz, 2H), 2.38 (s, 3H), 1.88 (s, 

3H), 1.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.74, 141.38, 141.24, 139.33, 138.22, 128.80, 128.60, 

127.12, 127.05, 125.83, 125.06, 73.91, 35.82, 21.84, 21.43, 15.64; HRMS (ESI-TOF) m/z Calcd for C18H22NO 

[M+H]+ 268.1696, found 268.1694. 

 

Propan-2-one O-(2-(4',5-dimethyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3b) 

Upon purification by PTLC with PE/EA (20/1) as the eluent, 3b was obtained as a colorless liquid (39.4 mg, 

70%). 1H NMR (400 MHz, CDCl3) δ 7.46 (d, J = 8.0 Hz, 2H), 7.27–7.19 (m, 4H), 7.01 (s, 1H), 4.25 (t, J = 7.2 

Hz, 2H), 2.98 (t, J = 7.2 Hz, 2H), 2.37 (s, 6H), 1.88 (s, 3H), 1.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.71, 
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141.14, 139.25, 138.47, 138.15, 136.77, 129.33, 128.53, 126.94, 125.64, 124.86, 73.93, 35.83, 21.83, 21.42, 

21.04, 15.63; HRMS (ESI-TOF) m/z Calcd for C19H24NO [M+H]+ 282.1852, found 282.1853. 

 

Propan-2-one O-(2-(4'-methoxy-5-methyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3c) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3c was obtained as a colorless liquid (39.9 mg, 

67%). 1H NMR (400 MHz, CDCl3) δ 7.50 (d, J = 8.8 Hz, 2H), 7.23–7.19 (m, 2H), 6.99 (s, 1H), 6.95 (d, J = 8.4 

Hz, 2H), 4.25 (t, J = 7.2 Hz, 2H), 3.83 (s, 3H), 2.97 (t, J = 7.2 Hz, 2H), 2.37 (s, 3H), 1.88 (s, 3H), 1.84 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 159.00, 154.71, 140.80, 139.25, 138.16, 133.90, 128.22, 128.09, 125.42, 124.64, 

114.05, 73.93, 55.27, 35.83, 21.83, 21.42, 15.63; HRMS (ESI-TOF) m/z Calcd for C19H24NO2 [M+H]+ 298.1802, 

found 298.1803. 

 

N-(3'-methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-yl)acetamide (3d) 

Upon purification by the column chromatography on silica gel with PE/EA (1.5/1) as the eluent, 3d was obtained 

as a pale-yellow solid (35.0 mg, 54%). 1H NMR (400 MHz, CDCl3) δ 7.72 (s, 1H), 7.56 (d, J = 8.0 Hz, 2H), 

7.51 (d, J = 8.0 Hz, 2H), 7.21 (s, 2H), 7.01 (s, 1H), 4.25 (t, J = 6.8 Hz, 2H), 2.97 (t, J = 6.8 Hz, 2H), 2.36 (s, 

3H), 2.17 (s, 3H), 1.88 (s, 3H), 1.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 168.47, 154.84, 140.44, 139.32, 

138.24, 137.25, 137.10, 128.63, 127.50, 125.48, 124.69, 120.09, 73.86, 35.77, 24.48, 21.80, 21.39, 15.64; 

HRMS (ESI-TOF) m/z Calcd for C20H25N2O2 [M+H]+ 325.1911, found 325.1912. 

 

Propan-2-one O-(2-(4'-fluoro-5-methyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3e) 
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Upon purification by PTLC with PE/EA (25/1) as the eluent, 3e was obtained as a colorless liquid (32.5 mg, 

57%). 1H NMR (400 MHz, CDCl3) δ 7.54–7.48 (m, 2H), 7.20 (s, 2H), 7.09 (t, J = 8.4 Hz, 2H), 7.03 (s, 1H), 

4.25 (t, J = 7.2 Hz, 2H), 2.98 (t, J = 7.2 Hz, 2H), 2.38 (s, 3H), 1.89 (s, 3H), 1.84 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 162.34 (d, J = 246.0 Hz), 154.78, 140.24, 139.45, 138.33, 137.48 (d, J = 3.0 Hz), 128.81, 128.62 (d, 

J = 8.0 Hz), 125.70, 124.92, 115.44 (d, J = 21.0 Hz), 73.88, 35.80, 21.85, 21.41, 15.64; 19F NMR (375 MHz, 

CDCl3) δ -116.54–-116.64 (m); HRMS (ESI-TOF) m/z Calcd for C18H21NOF [M+H]+ 286.1602, found 

286.1602. 

 

Propan-2-one O-(2-(4'-chloro-5-methyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3f) 

Upon purification by PTLC with PE/EA (25/1) as the eluent, 3f was obtained as a white solid (43.8 mg, 73%). 

1H NMR (400 MHz, CDCl3) δ 7.48 (d, J = 8.4 Hz, 2H), 7.37 (d, J = 8.4 Hz, 2H), 7.21 (s, 1H), 7.20 (s, 1H), 7.04 

(s, 1H), 4.25 (t, J = 6.8 Hz, 2H), 2.98 (t, J = 6.8 Hz, 2H), 2.38 (s, 3H), 1.88 (s, 3H), 1.83 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 154.78, 139.95, 139.80, 139.53, 138.39, 133.11, 129.13, 128.74, 128.33, 125.62, 124.85, 73.83, 

35.77, 21.84, 21.40, 15.63; HRMS (ESI-TOF) m/z Calcd for C18H21NOCl [M+H]+ 302.1306, found 302.1304. 

 

Propan-2-one O-(2-(4'-bromo-5-methyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3g) 

Upon purification by PTLC with PE/EA (25/1) as the eluent, 3g was obtained as a white solid (44.1 mg, 64%). 

1H NMR (400 MHz, CDCl3) δ 7.53 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 7.21 (s, 1H), 7.20 (s, 1H), 7.05 

(s, 1H), 4.24 (t, J = 6.8 Hz, 2H), 2.98 (t, J = 6.8 Hz, 2H), 2.38 (s, 3H), 1.88 (s, 3H), 1.83 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 154.78, 140.26, 139.95, 139.56, 138.42, 131.69, 129.19, 128.69, 125.58, 124.81, 121.28, 73.83, 

35.77, 21.85, 21.41, 15.64; HRMS (ESI-TOF) m/z Calcd for C18H21NOBr [M+H]+ 346.0801, found 346.0793. 
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3'-Methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carbaldehyde (3h) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 3h was obtained as a colorless liquid (27.5 mg, 

47%). 1H NMR (400 MHz, CDCl3) δ 10.04 (s, 1H), 7.93 (d, J = 8.0 Hz, 2H), 7.73 (d, J = 8.0 Hz, 2H), 7.30 (s, 

1H), 7.29 (s, 1H), 7.10 (s, 1H), 4.26 (t, J = 6.8 Hz, 2H), 3.00 (t, J = 6.8 Hz, 2H), 2.40 (s, 3H), 1.89 (s, 3H), 1.84 

(s, 3H); 13C NMR (100 MHz, CDCl3) δ 191.87, 154.84, 147.40, 139.74, 139.69, 138.57, 135.06, 130.14, 130.03, 

127.62, 125.98, 125.24, 73.75, 35.74, 21.84, 21.40, 15.63; HRMS (ESI-TOF) m/z Calcd for C19H22NO2 [M+H]+ 

296.1645, found 296.1639. 

 

1-(3'-Methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-yl)ethan-1-one (3i) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3i was obtained as a white solid (44.3 mg, 72%). 

1H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H), 7.29 (s, 1H), 7.28 (s, 1H), 7.09 

(s, 1H), 4.26 (t, J = 6.8 Hz, 2H), 3.00 (t, J = 6.8 Hz, 2H), 2.63 (s, 3H), 2.40 (s, 3H), 1.89 (s, 3H), 1.84 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 197.65, 154.77, 145.94, 139.81, 139.64, 138.47, 135.68, 129.77, 128.76, 127.13, 

125.86, 125.12, 73.76, 35.74, 26.57, 21.82, 21.38, 15.61; HRMS (ESI-TOF) m/z Calcd for C20H24NO2 [M+H]+ 

310.1802, found 310.1794. 

 

Methyl 3'-methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (3j) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3j was obtained as a white solid (54.8 mg, 84%). 

1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.29 (s, 1H), 7.28 (s, 1H), 7.08 
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(s, 1H), 4.26 (t, J = 7.2 Hz, 2H), 3.93 (s, 3H), 2.99 (t, J = 7.2 Hz, 2H), 2.39 (s, 3H), 1.88 (s, 3H), 1.84 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 166.96, 154.76, 145.79, 139.94, 139.60, 138.43, 129.94, 129.67, 128.67, 126.96, 

125.87, 125.13, 73.77, 52.00, 35.74, 21.81, 21.37, 15.60; HRMS (ESI-TOF) m/z Calcd for C20H24NO3 [M+H]+ 

326.1751, found 326.1743. 

 

3'-Methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carbonitrile (3k) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 3k was obtained as a colorless liquid 23.1 mg, 

40%). 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H), 7.26–7.23 (m, 2H), 7.11 

(s, 1H), 4.25 (t, J = 7.2 Hz, 2H), 3.00 (t, J = 7.2 Hz, 2H), 2.40 (s, 3H), 1.89 (s, 3H), 1.84 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 154.90, 145.86, 139.87, 139.16, 138.71, 132.44, 130.20, 127.67, 125.84, 125.08, 118.97, 110.65, 

73.71, 35.71, 21.85, 21.39, 15.64; HRMS (ESI-TOF) m/z Calcd for C19H21N2O [M+H]+ 293.1648, found 

293.1640. 

 

Propan-2-one O-(2-(5-methyl-4'-(trifluoromethyl)-[1,1'-biphenyl]-3-yl)ethyl) oxime (3l) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 3l was obtained as a colorless liquid (47.4 mg, 

71%). 1H NMR (400 MHz, CDCl3) δ 7.66 (s, 4H), 7.26 (s, 1H), 7.25 (s, 1H), 7.09 (s, 1H), 4.26 (t, J = 7.2 Hz, 

2H), 3.00 (t, J = 7.2 Hz, 2H), 2.40 (s, 3H), 1.89 (s, 3H), 1.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.84, 

144.90, 139.74, 138.56, 129.74, 129.12 (q, J = 32.0 Hz), 127.35, 125.91, 125.55 (q, J = 4.0 Hz), 125.15, 124.32 

(q, J = 270.0 Hz), 73.79, 35.76, 21.83, 21.39, 15.62; 19F NMR (375 MHz, CDCl3) δ -62.84; HRMS (ESI-TOF) 

m/z Calcd for C19H21NOF3 [M+H]+ 336.1570, found 336.1561. 
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Propan-2-one O-(2-(3',5-dimethyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3m) 

Upon purification by PTLC with PE/EA (25/1) as the eluent, 3m was obtained as a colorless liquid (36.0 mg, 

64%). 1H NMR (400 MHz, CDCl3) δ 7.40–7.34 (m, 2H), 7.30 (t, J = 7.2 Hz, 1H), 7.25 (s, 1H), 7.24 (s, 1H), 

7.13 (d, J = 7.2 Hz, 1H), 7.02 (s, 1H), 4.26 (t, J = 7.2 Hz, 2H), 2.98 (t, J = 7.2 Hz, 2H), 2.40 (s, 3H), 2.38 (s, 

3H), 1.89 (s, 3H), 1.85 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.76, 141.33, 141.32, 139.22, 138.14, 138.13, 

128.72, 128.51, 127.93, 127.80, 125.82, 125.06, 124.21, 73.93, 35.81, 21.85, 21.50, 21.43, 15.65; HRMS (ESI-

TOF) m/z Calcd for C19H24NO [M+H]+ 282.1852, found 282.1862. 

 

Methyl 3'-methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-3-carboxylate (3n) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3n was obtained as a colorless liquid (45.2 mg, 

69%). 1H NMR (400 MHz, CDCl3) δ 8.25 (s, 1H), 8.00 (d, J = 7.6 Hz, 1H), 7.76 (d, J = 7.6 Hz, 1H), 7.48 (t, J 

= 7.6 Hz, 1H), 7.29 (s, 2H), 7.07 (s, 1H), 4.26 (t, J = 7.2 Hz, 2H), 3.94 (s, 3H), 3.00 (t, J = 7.2 Hz, 2H), 2.40 (s, 

3H), 1.89 (s, 3H), 1.85 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.04, 154.83, 141.56, 140.02, 139.54, 138.41, 

131.47, 130.52, 129.27, 128.68, 128.16, 128.15, 125.76, 125.03, 73.81, 52.11, 35.76, 21.83, 21.39, 15.63; 

HRMS (ESI-TOF) m/z Calcd for C20H24NO3 [M+H]+ 326.1751, found 326.1743. 

 

Propan-2-one O-(2-(5-methyl-2'-nitro-[1,1'-biphenyl]-3-yl)ethyl) oxime (3o) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3o was obtained as a colorless liquid (42.4 mg, 

68%). 1H NMR (400 MHz, CDCl3) δ 7.82 (d, J = 8.0 Hz, 1H), 7.58 (td, J = 7.6, 1.2 Hz, 1H), 7.48–7.39 (m, 2H), 

7.09 (s, 1H), 6.98 (s, 2H), 4.23 (t, J = 6.8 Hz, 2H), 2.95 (t, J = 6.8 Hz, 2H), 2.36 (s, 3H), 1.88 (s, 3H), 1.83 (s, 

3H); 13C NMR (100 MHz, CDCl3) δ 154.85, 149.30, 139.38, 138.23, 137.24, 136.47, 132.03, 131.89, 129.77, 

127.87, 126.35, 125.64, 123.90, 73.62, 35.59, 21.82, 21.31, 15.60; HRMS (ESI-TOF) m/z Calcd for C18H21N2O3 

[M+H]+ 313.1547, found 313.1546. 3o could also be obtained using 1-bromo-2-nitrobenzene instead and 

following the same procedure (44.1 mg, 71%). 
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Methyl 3'-methyl-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-2-carboxylate (3p) 

Upon purification by PTLC with PE/EA (10/1) then DCM as the eluent, 3p was obtained as a colorless liquid 

(36.6 mg, 56%). 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 7.6 Hz, 1H), 7.49 (t, J = 7.6 Hz, 1H), 7.41–7.32 (m, 

2H), 7.03 (s, 1H), 6.98 (s, 2H), 4.23 (t, J = 6.8 Hz, 2H), 3.63 (s, 3H), 2.95 (t, J = 6.8 Hz, 2H), 2.36 (s, 3H), 1.88 

(s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.36, 154.75, 142.37, 141.12, 138.55, 137.51, 131.02, 

131.00, 130.52, 129.51, 128.81, 126.92, 126.83, 126.11, 73.91, 51.86, 35.67, 21.83, 21.34, 15.61; HRMS (ESI-

TOF) m/z Calcd for C20H24NO3 [M+H]+ 326.1751, found 326.1754. 3p could also be obtained using methyl 2-

bromobenzoate instead and following the general meta-C–H arylation procedure, purified by PTLC with PE/EA 

(9/1) as the eluent (46.7 mg, 72%). 

 

Propan-2-one O-(3-methyl-5-(naphthalen-2-yl)phenethyl) oxime (3q) 

Upon purification by PTLC with PE/EA (25/1) as the eluent, 3q was obtained as a colorless liquid (42.7 mg, 

67%). 1H NMR (400 MHz, CDCl3) δ 8.01 (s, 1H), 7.90–7.82 (m, 3H), 7.72 (dd, J = 8.4, 2.0 Hz, 1H), 7.51–7.43 

(m, 2H), 7.39 (s, 1H), 7.38 (s, 1H), 7.07 (s, 1H), 4.29 (t, J = 7.2 Hz, 2H), 3.02 (t, J = 7.2 Hz, 2H), 2.42 (s, 3H), 

1.89 (s, 3H), 1.85 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.76, 141.08, 139.46, 138.70, 138.34, 133.66, 

132.56, 128.92, 128.23, 128.11, 127.58, 126.17, 126.07, 125.76, 125.67, 125.65, 125.32, 73.93, 35.86, 21.86, 

21.47, 15.66; HRMS (ESI-TOF) m/z Calcd for C22H24NO [M+H]+ 318.1852, found 318.1848. 

 

Propan-2-one O-(2-(4'-fluoro-3',5-dimethyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3r) 



S24 

 

Upon purification by PTLC with PE/EA/DCM (30/1/1) as the eluent, 3r was obtained as a colorless liquid (37.3 

mg, 62%). 1H NMR (400 MHz, CDCl3) δ 7.39–7.30 (m, 2H), 7.20 (s, 1H), 7.19 (s, 1H), 7.06–7.00 (m, 2H), 4.25 

(t, J = 7.2 Hz, 2H), 2.97 (t, J = 7.2 Hz, 2H), 2.37 (s, 3H), 2.32 (s, 3H), 1.89 (s, 3H), 1.84 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 160.90 (d, J = 243.0 Hz), 154.79, 140.42, 139.33, 138.25, 137.16 (d, J = 4.0 Hz), 130.17 (d, J 

= 6.0 Hz), 128.67, 125.87 (d, J = 8.0 Hz), 125.66, 124.89, 124.73, 115.07 (d, J = 22.0 Hz), 73.90, 35.79, 21.85, 

21.41, 15.64, 14.65 (d, J = 4.0 Hz); 19F NMR (375 MHz, CDCl3) δ -120.82–-120.91 (m); HRMS (ESI-TOF) m/z 

Calcd for C19H23NOF [M+H]+ 300.1758, found 300.1760. 

 

Propan-2-one O-(2-(3',5,5'-trimethyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3s) 

Upon purification by PTLC with PE/EA (25/1) as the eluent, 3s was obtained as a colorless liquid (41.2 mg, 

70%). 1H NMR (400 MHz, CDCl3) δ 7.28 (s, 1H), 7.27 (s, 1H), 7.22 (s, 2H), 7.05 (s, 1H), 7.00 (s, 1H), 4.29 (t, 

J = 7.2 Hz, 2H), 3.01 (t, J = 7.2 Hz, 2H), 2.41 (s, 3H), 2.40 (s, 6H), 1.92 (s, 3H), 1.88 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 154.69, 141.42, 141.35, 139.15, 138.05, 128.70, 128.64, 125.81, 125.05, 73.95, 35.82, 21.85, 

21.36, 15.64; HRMS (ESI-TOF) m/z Calcd for C20H26NO [M+H]+ 296.2009, found 296.2016. 

 

Propan-2-one O-(2-(3',5'-dichloro-5-methyl-[1,1'-biphenyl]-3-yl)ethyl) oxime (3t) 

Upon purification by PTLC with PE/EA (25/1) as the eluent, 3t was obtained as a colorless liquid (48.2 mg, 

72%). 1H NMR (400 MHz, CDCl3) δ 7.43 (s, 2H), 7.30 (s, 1H), 7.20 (s, 1H), 7.19 (s, 1H), 7.08 (s, 1H), 4.24 (t, 

J = 6.8 Hz, 2H), 2.98 (t, J = 6.8 Hz, 2H), 2.38 (s, 3H), 1.90 (s, 3H), 1.85 (s, 3H); 13C NMR (100 MHz, CDCl3) 

δ 154.90, 144.34, 139.80, 138.62, 138.43, 135.07, 129.98, 126.88, 125.62, 125.56, 124.94, 73.71, 35.68, 21.86, 

21.38, 15.66; HRMS (ESI-TOF) m/z Calcd for C18H20NOCl2 [M+H]+ 336.0917, found 336.0911. 
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Propan-2-one O-(3-(2-chloropyridin-4-yl)-5-methylphenethyl) oxime (3u) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 3u was obtained as a colorless liquid (24.1 mg, 

40%). 1H NMR (400 MHz, CDCl3) δ 8.40 (d, J = 5.2 Hz, 1H), 7.52 (s, 1H), 7.40 (d, J = 4.4 Hz, 1H), 7.29–7.25 

(m, 2H), 7.15 (s, 1H), 4.25 (t, J = 6.8 Hz, 2H), 3.00 (t, J = 6.8 Hz, 2H), 2.40 (s, 3H), 1.89 (s, 3H), 1.84 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 154.93, 152.08, 151.80, 149.82, 140.16, 138.92, 136.79, 131.22, 125.58, 124.89, 

122.00, 120.45, 73.59, 35.65, 21.83, 21.36, 15.63; HRMS (ESI-TOF) m/z Calcd for C17H20N2OCl [M+H]+ 

303.1259, found 303.1251.  

Propan-2-one O-(3-(2,6-dichloropyridin-4-yl)-5-methylphenethyl) oxime (3v) 

Upon purification by PTLC with PE/EA (20/1) as the eluent, 3v was obtained as a white solid (58.0 mg, 86%). 

1H NMR (400 MHz, CDCl3) δ 7.44 (s, 2H), 7.25 (s, 1H), 7.24 (s, 1H), 7.17 (s, 1H), 4.24 (t, J = 6.8 Hz, 2H), 

2.99 (t, J = 6.8 Hz, 2H), 2.40 (s, 3H), 1.90 (s, 3H), 1.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 154.95, 154.12, 

150.81, 140.32, 139.07, 135.56, 131.78, 125.53, 124.87, 120.65, 73.46, 35.55, 21.81, 21.32, 15.61; HRMS (ESI-

TOF) m/z Calcd for C17H19N2OCl2 [M+H]+ 337.0869, found 337.0864. 

 

Methyl 5-(3-methyl-5-(2-((propan-2-ylideneamino)oxy)ethyl)phenyl)thiophene-2-carboxylate (3w) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3w was obtained as a colorless liquid (33.0 mg, 

50%). 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 4.0 Hz, 1H), 7.30 (s, 1H), 7.30 (s, 1H), 7.25 (d, J = 4.0 Hz, 

1H), 7.04 (s, 1H), 4.24 (t, J = 6.8 Hz, 2H), 3.89 (s, 3H), 2.95 (t, J = 6.8 Hz, 2H), 2.36 (s, 3H), 1.89 (s, 3H), 1.84 

(s, 3H); 13C NMR (100 MHz, CDCl3) δ 162.68, 154.95, 151.63, 139.91, 138.69, 134.29, 133.23, 131.61, 130.42, 

124.79, 124.13, 123.35, 73.58, 52.08, 35.60, 21.84, 21.29, 15.66; HRMS (ESI-TOF) m/z Calcd for C18H22NO3S 

[M+H]+ 332.1315, found 332.1321. 
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(8S,9R,13R,14R)-13-Methyl-3-(3-methyl-5-(2-((propan-2-ylideneamino)oxy)ethyl)phenyl)-

6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopenta[a]phenanthren-17-one (3x) 

Upon purification by PTLC with PE/EA/DCM (15/1/15) as the eluent, 3x was obtained as a white solid (52.2 

mg, 59%). 1H NMR (400 MHz, CDCl3) δ 7.39–7.33 (m, 2H), 7.31 (s, 1H), 7.25 (s, 1H), 7.24 (s, 1H), 7.02 (s, 

1H), 4.25 (t, J = 7.2 Hz, 2H), 3.01–2.94 (m, 4H), 2.56–2.42 (m, 2H), 2.38 (s, 3H), 2.35–2.30 (m, 1H), 2.20–

1.95 (m, 4H), 1.89 (s, 3H), 1.86 (s, 3H), 1.70–1.44 (m, 6H), 0.92 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 220.82, 

154.75, 140.91, 139.14, 138.82, 138.64, 138.12, 136.65, 128.61, 127.64, 125.65, 125.60, 124.82, 124.47, 73.89, 

50.42, 47.93, 44.28, 38.10, 35.79, 35.77, 31.53, 29.47, 26.49, 25.68, 21.85, 21.53, 21.42, 15.65, 13.79; HRMS 

(ESI-TOF) m/z Calcd for C30H38NO2 [M+H]+ 444.2897, found 444.2891. 

 

2-(4-(2,2-Dichlorocyclopropyl)phenoxy)-2-methyl-N-(3'-methyl-5'-(2-((propan-2-

ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-yl)propenamide (3y) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 3y was obtained as a pale yellow liquid (78.5 mg, 

71%). 1H NMR (400 MHz, CDCl3) δ 8.60 (s, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 7.26–7.21 

(m, 2H), 7.18 (d, J = 8.8 Hz, 2H), 7.02 (s, 1H), 6.98 (d, J = 8.4 Hz, 2H), 4.25 (t, J = 7.2 Hz, 2H), 2.98 (t, J = 7.2 

Hz, 2H), 2.85 (dd, J = 10.4, 8.4 Hz, 1H), 2.38 (s, 3H), 1.95 (dd, J = 10.4, 7.6 Hz, 1H), 1.88 (s, 3H), 1.84 (s, 3H), 

1.79 (t, J = 8.0 Hz, 1H), 1.60 (s, 6H); 13C NMR (100 MHz, CDCl3) δ 172.80, 154.78, 153.38, 140.43, 139.43, 

138.30, 137.52, 136.61, 130.15, 129.90, 128.75, 124.77, 121.56, 120.00, 82.13, 73.91, 60.71, 35.83, 34.81, 

25.89, 25.04, 24.99, 21.88, 21.46, 15.68; HRMS (ESI-TOF) m/z Calcd for C31H35N2O3Cl2 [M+H]+ 553.2019, 

found 553.2014. 
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2.4 Evaluation of the Aryl Alcohols 

 

General Procedure for meta-C–H Arylation of Aromatic Alcohols: To an 8.0 mL vial were added Pd(OAc)2 

(4.5 mg, 0.02 mmol), L8 (6.5 mg, 0.04 mmol), AgOAc (50.1 mg, 0.3 mmol), methyl 4-iodobenzoate (2j) (104.8 

mg, 0.3 mmol), CF2HCH2OH (0.2 mL), 4 (0.2 mmol) and NBE-CO2Me (36 μL, 0.3 mmol). The vial was capped 

and closed tightly. Then the reaction mixture was stirred at 100 oC for 12 h. After cooling to room temperature, 

the mixture was diluted with dichloromethane, filtered through silica and washed with dichloromethane. The 

resulting solution was concentrated and purified by the preparative thin-layer chromatography (PTLC) or 

column chromatography on silica gel to afford the desired product. 

 

Following the general meta-C–H arylation procedure, 5a-mono was separated by PTLC with PE/EA (9/1), while 

5a-di was separated by PTLC with PE/DCM (1/3).  

 

Methyl 3'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5a-mono) 

White solid (25.5 mg, 41%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 

7.50–7.44 (m, 2H), 7.38 (t, J = 7.6 Hz, 1H), 7.28–7.24 (m, 1H), 4.27 (t, J = 6.8 Hz, 2H), 3.94 (s, 3H), 3.04 (t, J 

= 6.8 Hz, 2H), 1.89 (s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.97, 154.90, 145.67, 139.96, 139.73, 

130.01, 128.84, 128.82, 128.77, 127.99, 126.98, 125.08, 73.70, 52.07, 35.82, 21.84, 15.64; HRMS (ESI-TOF) 

m/z Calcd for C19H22NO3 [M+H]+ 312.1594, found 312.1592. 

 

Dimethyl 5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1':3',1''-terphenyl]-4,4''-dicarboxylate (5a-di) 
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White solid (25.3 mg, 28%). 1H NMR (400 MHz, CDCl3) δ 8.12 (d, J = 8.4 Hz, 4H), 7.72–7.67 (m, 5H), 7.52 

(d, J = 1.2 Hz, 2H), 4.32 (t, J = 6.8 Hz, 2H), 3.95 (s, 6H), 3.11 (t, J = 6.8 Hz, 2H), 1.89 (s, 3H), 1.84 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 166.91, 154.99, 145.36, 140.79, 140.57, 130.11, 129.10, 127.83, 127.12, 124.21, 

73.62, 52.13, 35.88, 21.85, 15.67; HRMS (ESI-TOF) m/z Calcd for C27H28NO5 [M+H]+ 446.1962, found 

446.1953. 

 

Methyl 5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1':3',1''-terphenyl]-4-carboxylate (5b) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5b was obtained as a pale-yellow solid (54.0 mg, 

70%). 1H NMR (400 MHz, CDCl3) δ 8.11 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.67 (s, 1H), 7.62 (d, J 

= 7.2 Hz, 2H), 7.50–7.41 (m, 4H), 7.36 (t, J = 7.2 Hz, 1H), 4.32 (t, J = 6.8 Hz, 2H), 3.93 (s, 3H), 3.10 (t, J = 6.8 

Hz, 2H), 1.89 (s, 3H), 1.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.92, 154.85, 145.62, 141.99, 140.93, 

140.52, 140.24, 130.04, 128.93, 128.75, 127.75, 127.43, 127.18, 127.08, 126.94, 124.11, 73.69, 52.05, 35.91, 

21.81, 15.63; HRMS (ESI-TOF) m/z Calcd for C25H26NO3 [M+H]+ 388.1907, found 388.1898. 

 

Methyl 3'-methoxy-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5c) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5c was obtained as a pale-yellow liquid (51.6 mg, 

76%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.09 (s, 1H), 6.99 (s, 

1H), 6.82 (s, 1H), 4.27 (t, J = 6.8 Hz, 2H), 3.93 (s, 3H), 3.85 (s, 3H), 3.01 (t, J = 6.8 Hz, 2H), 1.89 (s, 3H), 1.84 

(s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.90, 159.99, 154.85, 145.55, 141.15, 129.95, 128.88, 127.00, 120.56, 

114.30, 110.74, 73.62, 55.25, 52.04, 35.92, 21.81, 15.63; HRMS (ESI-TOF) m/z Calcd for C20H24NO4 [M+H]+ 

342.1700, found 342.1697. 
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Methyl 3'-(2-((propan-2-ylideneamino)oxy)ethyl)-5'-(trifluoromethoxy)-[1,1'-biphenyl]-4-carboxylate 

(5d) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5d was obtained as a white solid (46.2 mg, 58%). 

1H NMR (400 MHz, CDCl3) δ 8.11 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H), 7.42 (s, 1H), 7.31 (s, 1H), 7.13 

(s, 1H), 4.28 (t, J = 6.8 Hz, 2H), 3.95 (s, 3H), 3.05 (t, J = 6.8 Hz, 2H), 1.89 (s, 3H), 1.82 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 166.76, 155.20, 149.64 (q, J = 1.0 Hz), 144.11, 142.14, 141.79, 130.16, 129.50, 127.04, 126.34, 

121.08, 120.48 (q, J = 256.0 Hz), 117.59, 73.11, 52.16, 35.60, 21.80, 15.56; 19F NMR (375 MHz, CDCl3) δ -

58.10; HRMS (ESI-TOF) m/z Calcd for C20H21NO4F3 [M+H]+ 396.1417, found 396.1410. 

 

Methyl 3'-acetamido-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5e) 

Upon purification by PTLC with PE/Et2O (1/3) as the eluent, 5e was obtained as a white solid (44.5 mg, 60%). 

1H NMR (400 MHz, CDCl3) δ 8.04 (d, J = 8.0 Hz, 2H), 7.89 (s, 1H), 7.65 (s, 1H), 7.59 (d, J = 8.0 Hz, 2H), 7.44 

(s, 1H), 7.21 (s, 1H), 4.24 (t, J = 6.8 Hz, 2H), 3.92 (s, 3H), 2.98 (t, J = 6.8 Hz, 2H), 2.18 (s, 3H), 1.87 (s, 3H), 

1.82 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 168.62, 166.99, 155.04, 145.18, 140.60, 140.58, 138.61, 129.93, 

128.83, 126.96, 123.85, 120.09, 116.62, 73.49, 52.07, 35.77, 24.49, 21.77, 15.63; HRMS (ESI-TOF) m/z Calcd 

for C21H25N2O4 [M+H]+ 369.1809, found 369.1801. 

 

Methyl 3'-fluoro-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5f) 
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Upon purification by PTLC with PE/EA (9/1) as the eluent, 5f was obtained as a white solid (40.9 mg, 62%). 

1H NMR (400 MHz, CDCl3) δ 8.10 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.26 (s, 1H), 7.16 (d, J = 9.6 

Hz, 1H), 6.97 (d, J = 9.2 Hz, 1H), 4.26 (t, J = 6.8 Hz, 2H), 3.94 (s, 3H), 3.02 (t, J = 6.8 Hz, 2H), 1.88 (s, 3H), 

1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.77, 163.09 (d, J = 244.0 Hz), 155.07, 144.36 (d, J = 2.0 Hz), 

142.22 (d, J = 7.0 Hz), 141.84 (d, J = 9.0 Hz), 130.08, 129.31, 126.95, 123.63 (d, J = 3.0 Hz), 115.50 (d, J = 

21.0 Hz), 111.90 (d, J = 23.0 Hz), 73.21, 52.11, 35.60 (d, J = 2.0 Hz), 21.80, 15.62; 19F NMR (375 MHz, CDCl3) 

δ -114.02 (t, J = 9.4 Hz); HRMS (ESI-TOF) m/z Calcd for C19H21NO3F [M+H]+ 330.1500, found 330.1497. 

 

Methyl 3'-chloro-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5g) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 5g was obtained as a white solid (48.4 mg, 70%). 

1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.44 (s, 1H), 7.35 (s, 1H), 7.24 

(s, 1H), 4.25 (t, J = 6.8 Hz, 2H), 3.94 (s, 3H), 3.00 (t, J = 6.8 Hz, 2H), 1.88 (s, 3H), 1.83 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 166.74, 155.08, 144.22, 141.71, 141.58, 134.54, 130.09, 129.35, 128.73, 126.96, 126.22, 125.12, 

73.18, 52.11, 35.51, 21.80, 15.62; HRMS (ESI-TOF) m/z Calcd for C19H21NO3Cl [M+H]+ 346.1205, found 

346.1205. 

 

Methyl 3'-bromo-5'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5h) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5h was obtained as a white solid (41.2 mg, 53%). 

1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.62–7.58 (m, 3H), 7.40 (s, 2H), 4.25 (t, J = 6.8 Hz, 

2H), 3.94 (s, 3H), 2.99 (t, J = 6.8 Hz, 2H), 1.89 (s, 3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.76, 

155.15, 144.12, 141.95, 141.85, 131.67, 130.09, 129.34, 128.03, 126.98, 126.71, 122.77, 73.18, 52.13, 35.47, 

21.82, 15.64; HRMS (ESI-TOF) m/z Calcd for C19H21NO3Br [M+H]+ 390.0699, found 390.0697. 
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Methyl 4'-methyl-3'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5i) 

5i was synthesized following the general meta-C–H arylation procedure using TFE as the solvent instead. Upon 

purification by PTLC with PE/EA (9/1) as the eluent, 5i was obtained as a white solid (49.5 mg, 76%). 1H NMR 

(400 MHz, CDCl3) δ 8.08 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.45 (s, 1H), 7.38 (d, J = 8.0 Hz, 1H), 

7.23 (d, J = 8.0 Hz, 1H), 4.25 (t, J = 7.2 Hz, 2H), 3.93 (s, 3H), 3.03 (t, J = 7.2 Hz, 2H), 2.38 (s, 3H), 1.88 (s, 

3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.99, 154.74, 145.56, 137.72, 137.50, 136.64, 130.72, 

129.99, 128.50, 128.44, 126.69, 125.01, 72.83, 52.01, 33.13, 21.83, 19.14, 15.62; HRMS (ESI-TOF) m/z Calcd 

for C20H24NO3 [M+H]+ 326.1751, found 326.1751. 

 

Methyl 4'-(benzyloxy)-3'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5j) 

5j was synthesized following the general meta-C–H arylation procedure using TFE as the solvent instead. Upon 

purification by PTLC with PE/EA/DCM (15/1/2) as the eluent, 5j was obtained as a white solid (49.0 mg, 59%). 

1H NMR (400 MHz, CDCl3) δ 8.06 (d, J = 8.0 Hz, 2H), 7.60 (d, J = 8.4 Hz, 2H), 7.51–7.42 (m, 4H), 7.39 (t, J 

= 7.6 Hz, 2H), 7.32 (t, J = 7.2 Hz, 1H), 6.97 (d, J = 8.4 Hz, 1H), 5.13 (s, 2H), 4.31 (t, J = 6.8 Hz, 2H), 3.92 (s, 

3H), 3.11 (t, J = 6.8 Hz, 2H), 1.86 (s, 3H), 1.80 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.01, 156.97, 154.61, 

145.28, 137.03, 132.11, 130.00, 129.78, 128.52, 128.20, 128.09, 127.78, 126.98, 126.35, 126.14, 111.87, 72.41, 

69.90, 51.99, 30.53, 21.82, 15.58; HRMS (ESI-TOF) m/z Calcd for C26H28NO4 [M+H]+ 418.2013, found 

418.2008. 
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Methyl 4'-bromo-3'-(2-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5k) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5k was obtained as a white solid (33.3 mg, 43%). 

1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.63–7.58 (m, 3H), 7.51 (d, J = 2.0 Hz, 1H), 7.32 (dd, 

J = 8.4, 2.0 Hz, 1H), 4.30 (t, J = 6.8 Hz, 2H), 3.94 (s, 3H), 3.18 (t, J = 6.8 Hz, 2H), 1.88 (s, 3H), 1.81 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 166.82, 154.99, 144.44, 139.05, 138.97, 133.18, 130.12, 129.93, 129.10, 126.74, 

126.56, 124.74, 71.93, 52.13, 36.00, 21.84, 15.65; HRMS (ESI-TOF) m/z Calcd for C19H21NO3Br [M+H]+ 

390.0699, found 390.0694. 

 

Methyl 4-(4-(2-((propan-2-ylideneamino)oxy)ethyl)naphthalen-2-yl)benzoate (5l) 

5l was synthesized following the general meta-C–H arylation procedure using TFE as the solvent instead. Upon 

purification by PTLC with PE/EA (9/1) as the eluent, 5l was obtained as a white solid (43.1 mg, 60%). 1H NMR 

(400 MHz, CDCl3) 8.16–8.09 (m, 3H), 7.96 (s, 1H), 7.90 (d, J = 7.6 Hz, 1H), 7.77 (d, J = 8.0 Hz, 2H), 7.66 (s, 

1H), 7.56–7.46 (m, 2H), 4.41 (t, J = 7.2 Hz, 2H), 3.94 (s, 3H), 3.49 (t, J = 7.2 Hz, 2H), 1.89 (s, 3H), 1.80 (s, 

3H); 13C NMR (100 MHz, CDCl3) δ 166.95, 154.91, 145.49, 136.73, 135.99, 133.99, 131.80, 130.08, 129.11, 

128.83, 127.14, 126.34, 126.19, 126.10, 125.27, 123.86, 73.16, 52.07, 32.98, 21.85, 15.64; HRMS (ESI-TOF) 

m/z Calcd for C23H24NO3 [M+H]+ 362.1751, found 362.1743. 

 

Methyl 4-(5-(2-((propan-2-ylideneamino)oxy)ethyl)thiophen-3-yl)benzoate (5m) 

5m was synthesized following the general meta-C–H arylation procedure with 3.0 equiv. of AgOAc. Upon 

purification by PTLC with PE/EA (6/1) as the eluent, 5m was obtained as a white solid (33.2 mg, 52%). 1H 

NMR (400 MHz, CDCl3) δ 8.04 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.37 (s, 1H), 7.18 (s, 1H), 4.28 (t, 

J = 6.4 Hz, 2H), 3.92 (s, 3H), 3.20 (t, J = 6.4 Hz, 2H), 1.90 (s, 3H), 1.89 (s, 3H); 13C NMR (100 MHz, CDCl3) 

δ 166.92, 155.35, 142.72, 140.59, 140.27, 130.14, 128.37, 125.95, 124.32, 120.33, 73.19, 52.07, 30.18, 21.87, 

15.82; HRMS (ESI-TOF) m/z Calcd for C17H20NO3S [M+H]+ 318.1158, found 318.1159. 
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Methyl 3'-methyl-5'-(1-((propan-2-ylideneamino)oxy)propan-2-yl)-[1,1'-biphenyl]-4-carboxylate (5n) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 5n was obtained as a colorless liquid (47.4 mg, 

70%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.28 (s, 2H), 7.09 (s, 

1H), 4.17 (dd, J = 10.4, 6.4 Hz, 1H), 4.08 (dd, J = 10.4, 7.6 Hz, 1H), 3.93 (s, 3H), 3.19 (sext, J = 6.8 Hz, 1H), 

2.41 (s, 3H), 1.87 (s, 3H), 1.80 (s, 3H), 1.34 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 167.00, 154.79, 

145.95, 144.93, 139.89, 138.39, 129.94, 128.64, 128.06, 127.01, 126.05, 123.69, 78.60, 52.04, 39.26, 21.80, 

21.49, 17.92, 15.58; HRMS (ESI-TOF) m/z Calcd for C21H26NO3 [M+H]+ 340.1907, found 340.1907. 

 

Methyl 4-(8-(((propan-2-ylideneamino)oxy)methyl)-5,6,7,8-tetrahydronaphthalen-2-yl)benzoate (5o) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5o was obtained as a colorless liquid (47.9 mg, 

68%). 1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.54 (s, 1H), 7.38 (dd, 

J = 8.0, 1.6 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 4.28 (dd, J = 10.8, 5.6 Hz, 1H), 4.12 (dd, J = 10.8, 8.8 Hz, 1H), 

3.93 (s, 3H), 3.28 (dq, J = 9.6, 4.8 Hz, 1H), 2.88–2.73 (m, 2H), 1.95–1.84 (m, 9H), 1.84–1.75 (m, 1H); 13C NMR 

(100 MHz, CDCl3) δ 167.00, 154.75, 145.68, 137.95, 137.95, 137.12, 129.96, 129.69, 128.46, 128.13, 126.72, 

124.74, 77.40, 52.00, 37.37, 29.44, 25.20, 21.85, 19.45, 15.69; HRMS (ESI-TOF) m/z Calcd for C22H26NO3 

[M+H]+ 352.1907, found 352.1901. 

 

Methyl 3'-methyl-5'-(2-((propan-2-ylideneamino)oxy)propyl)-[1,1'-biphenyl]-4-carboxylate (5p) 
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Upon purification by PTLC with PE/EA (9/1) as the eluent, 5p was obtained as a colorless liquid (52.6 mg, 

77%). 1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.27 (s, 2H), 7.06 (s, 

1H), 4.40 (sext, J = 6.4 Hz, 1H), 3.93 (s, 3H), 3.05 (dd, J = 13.6, 6.0 Hz, 1H), 2.76 (dd, J = 13.6, 6.8 Hz, 1H), 

2.39 (s, 3H), 1.88 (s, 3H), 1.83 (s, 3H), 1.22 (d, J = 6.0 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.97, 154.14, 

145.85, 139.68, 139.41, 138.17, 130.28, 129.92, 128.59, 126.94, 125.72, 125.69, 78.79, 52.00, 41.99, 21.89, 

21.38, 19.26, 15.69; HRMS (ESI-TOF) m/z Calcd for C21H26NO3 [M+H]+ 340.1907, found 340.1900. 

 

Methyl 3'-methyl-5'-(2-((propan-2-ylideneamino)oxy)hexyl)-[1,1'-biphenyl]-4-carboxylate (5q) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 5q was obtained as a colorless liquid (66.5 mg, 

87%). 1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.26 (s, 2H), 7.05 (s, 

1H), 4.26 (quin, J = 6.0 Hz, 1H), 3.93 (s, 3H), 3.01 (dd, J = 13.6, 6.0 Hz, 1H), 2.83 (dd, J = 13.6, 6.4 Hz, 1H), 

2.38 (s, 3H), 1.87 (s, 3H), 1.82 (s, 3H), 1.65–1.38 (m, 3H), 1.37–1.24 (m, 3H), 0.87 (t, J = 7.2 Hz, 3H); 13C 

NMR (100 MHz, CDCl3) δ 166.98, 153.90, 145.93, 139.67, 139.60, 138.08, 130.32, 129.91, 128.58, 126.93, 

125.72, 125.61, 82.75, 52.00, 40.10, 32.68, 27.70, 22.71, 21.90, 21.39, 15.70, 14.04; HRMS (ESI-TOF) m/z 

Calcd for C24H32NO3 [M+H]+ 382.2377, found 382.2372. 

 

Methyl 3'-(4-((tert-butyldimethylsilyl)oxy)-2-((propan-2-ylideneamino)oxy)butyl)-5'-methyl-[1,1'-

biphenyl]-4-carboxylate (5r) 

Upon purification by PTLC with PE/EA (12/1) as the eluent, 5r was obtained as a colorless liquid (78.9 mg, 

82%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.27 (s, 2H), 7.06 (s, 

1H), 4.42 (quin, J = 6.4 Hz, 1H), 3.94 (s, 3H), 3.79–3.65 (m, 2H), 3.07 (dd, J = 13.6, 6.0 Hz, 1H), 2.88 (dd, J = 

13.6, 6.8 Hz, 1H), 2.39 (s, 3H), 1.93–1.75 (m, 8H), 0.87 (s, 9H), 0.03 (s, 3H), 0.02 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 167.00, 154.00, 145.93, 139.66, 139.40, 138.12, 130.36, 129.90, 128.55, 126.95, 125.77, 125.68, 

79.60, 59.97, 52.01, 40.34, 36.05, 25.90, 21.89, 21.39, 18.28, 15.67, -5.40; HRMS (ESI-TOF) m/z Calcd for 

C28H42NO4Si [M+H]+ 484.2878, found 484.2869. 
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Methyl 3'-methyl-5'-(cis-2-((propan-2-ylideneamino)oxy)cyclohexyl)-[1,1'-biphenyl]-4-carboxylate (5s) 

Upon purification by PTLC with PE/EA (10/1) as the eluent, 5s was obtained as a colorless liquid (38.2 mg, 

50%). 1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H), 7.37 (s, 1H), 7.25 (s, 

1H), 7.15 (s, 1H), 4.40 (s, 1H), 3.93 (s, 3H), 2.81 (dt, J = 12.8, 2.8 Hz, 1H), 2.38 (s, 3H), 2.23 (d, J = 12.4 Hz, 

1H), 2.10 (qd, J = 12.8, 3.6 Hz, 1H), 1.92–1.81 (m, 4H), 1.80–1.69 (m, 4H), 1.63–1.37 (m, 4H); 13C NMR (100 

MHz, CDCl3) δ 167.05, 153.83, 146.27, 145.30, 139.33, 137.74, 129.89, 129.14, 128.47, 126.95, 125.68, 124.47, 

80.08, 52.01, 47.38, 30.58, 27.02, 26.32, 21.80, 21.51, 19.96, 15.63; HRMS (ESI-TOF) m/z Calcd for 

C24H30NO3 [M+H]+ 380.2220, found 380.2211. 

 

Methyl 3'-methyl-5'-(((propan-2-ylideneamino)oxy)methyl)-[1,1'-biphenyl]-4-carboxylate (5t) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5t was obtained as a colorless liquid (49.0 mg, 79%). 

1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 7.42 (s, 1H), 7.36 (s, 1H), 7.21 

(s, 1H), 5.09 (s, 2H), 3.94 (s, 3H), 2.43 (s, 3H), 1.91 (s, 3H), 1.89 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.00, 

155.39, 145.67, 140.01, 138.92, 138.60, 129.99, 128.75, 128.48, 127.37, 127.05, 124.03, 75.11, 52.09, 21.89, 

21.46, 15.82; HRMS (ESI-TOF) m/z Calcd for C19H22NO3 [M+H]+: 312.1594, found: 312.1588. 

 

Methyl 3'-methoxy-5'-(((propan-2-ylideneamino)oxy)methyl)-[1,1'-biphenyl]-4-carboxylate (5u) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5u was obtained as a pale-yellow liquid (51.9 mg, 

79%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.19 (s, 1H), 7.06 (s, 

1H), 6.95 (s, 1H), 5.10 (s, 2H), 3.93 (s, 3H), 3.86 (s, 3H), 1.91 (s, 3H), 1.88 (s, 3H); 13C NMR (100 MHz, CDCl3) 
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δ 166.87, 160.03, 155.41, 145.39, 141.33, 140.58, 129.96, 128.95, 127.04, 119.11, 112.85, 112.17, 74.91, 55.31, 

52.03, 21.81, 15.75; HRMS (ESI-TOF) m/z Calcd for C19H22NO4 [M+H]+: 328.1543, found: 328.1535. 

 

Methyl 4'-methyl-3'-(((propan-2-ylideneamino)oxy)methyl)-[1,1'-biphenyl]-4-carboxylate (5v) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5v was obtained as a colorless liquid (49.5 mg, 

79%). 1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.60 (s, 1H), 7.47 (d, J 

= 7.6 Hz, 1H), 7.25 (d, J = 7.6 Hz, 1H), 5.13 (s, 2H), 3.92 (s, 3H), 2.40 (s, 3H), 1.89 (s, 3H), 1.89 (s, 3H); 13C 

NMR (100 MHz, CDCl3) δ 166.95, 155.24, 145.43, 137.37, 136.97, 136.57, 130.72, 129.99, 128.53, 127.63, 

126.73, 126.47, 73.58, 52.00, 21.83, 18.64, 15.64; HRMS (ESI-TOF) m/z Calcd for C19H22NO3 [M+H]+: 

312.1594, found: 312.1593. 

 

Methyl 3'-methyl-5'-(1-((propan-2-ylideneamino)oxy)ethyl)-[1,1'-biphenyl]-4-carboxylate (5w) 

Upon purification by PTLC with PE/EA (9/1) as the eluent, 5w was obtained as a pale-yellow liquid (50.6 mg, 

78%). 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.37 (s, 1H), 7.32 (s, 

1H), 7.16 (s, 1H), 5.22 (q, J = 6.4 Hz, 1H), 3.93 (s, 3H), 2.42 (s, 3H), 1.93 (s, 3H), 1.84 (s, 3H), 1.54 (d, J = 6.4 

Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.97, 154.83, 145.85, 144.75, 139.88, 138.44, 129.94, 128.65, 127.02, 

126.95, 126.62, 122.17, 80.04, 52.03, 22.50, 21.89, 21.51, 15.85; HRMS (ESI-TOF) m/z Calcd for C20H24NO3 

[M+H]+: 326.1751, found: 326.1752. 

 

Methyl 4-(8-((propan-2-ylideneamino)oxy)-5,6,7,8-tetrahydronaphthalen-2-yl)benzoate (5x) 
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5x was synthesized following the general meta-C–H arylation procedure using L14 as the ligand. Upon 

purification by PTLC with PE/EA/DCM (10/1/1) as the eluent, 5x was obtained as a white solid (55.7 mg, 83%). 

1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 1.6 Hz, 1H), 7.65 (d, J = 8.4 Hz, 2H), 7.47 

(dd, J = 8.0, 2.0 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 5.21 (t, J = 4.0 Hz, 1H), 3.92 (s, 3H), 2.88 (dt, J = 16.4, 4.4 

Hz, 1H), 2.81–2.71 (m, 1H), 2.20–2.11 (m, 1H), 2.02–1.93 (m, 2H), 1.92 (s, 3H), 1.85 (s, 3H), 1.82–1.74 (m, 

1H); 13C NMR (100 MHz, CDCl3) δ 166.97, 154.88, 145.48, 138.25, 137.33, 136.19, 129.97, 129.44, 128.83, 

128.48, 126.76, 126.36, 76.68, 52.01, 29.10, 28.73, 21.94, 18.52, 15.94; HRMS (ESI-TOF) m/z Calcd for 

C21H24NO3 [M+H]+: 338.1751, found: 338.1749. 

 

methyl 4-(4-((propan-2-ylideneamino)oxy)chroman-6-yl)benzoate (5y) 

5y was synthesized following the general meta-C–H arylation procedure using L14 as the ligand. Upon 

purification by PTLC with PE/EA (9/1) as the eluent, 5y was obtained as a white solid (38.5 mg, 57%). 1H NMR 

(400 MHz, CDCl3) δ 8.07 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 2.0 Hz, 1H), 7.62 (d, J = 8.0 Hz, 2H), 7.51 (dd, J = 

8.8, 2.0 Hz, 1H), 6.94 (d, J = 8.4 Hz, 1H), 5.17 (s, 1H), 4.34–4.19 (m, 2H), 3.93 (s, 3H), 2.31 (dd, J = 14.8, 2.4 

Hz, 1H), 2.20–2.09 (m, 1H), 1.92 (s, 3H), 1.86 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.03, 155.68, 155.63, 

145.13, 131.87, 130.11, 130.03, 128.52, 128.15, 126.40, 121.43, 117.45, 72.74, 62.35, 52.02, 27.87, 21.95, 

16.02; HRMS (ESI-TOF) m/z Calcd for C20H22NO4 [M+H]+: 340.1543, found: 340.1537. 
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2.5 Gram-Scale Reaction 

 

To a 100 mL sealed tube were added Pd(OAc)2 (112.4 mg, 0.5 mmol), L8 (163.4 mg, 1.0 mmol), AgOAc (1.25 

g, 7.5 mmol), methyl 4-iodobenzoate (2j, 2.62 g, 10.0 mmol), CF2HCH2OH (5.0 mL), propan-2-one O-(3-

methylphenethyl) oxime (1, 0.99 mL, 5.0 mmol) and NBE-CO2Me (0.90 mL, 7.5 mmol). The tube was capped 

and closed tightly. Then the reaction mixture was stirred at 100 oC for 12 h. After cooling to room temperature, 

the mixture was diluted with DCM, filtered through a pad of celite and washed with DCM. The resulting solution 

was concentrated and purified by column chromatography on silica gel with PE/EA/DCM (15/1/1 to 10/1/1) to 

afford 3j as a white solid (1.4 g, 86%). 
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2.6 Removal of the Directing Group 

 

To a 100 mL round-bottomed flask were added 3j (32.5 mg, 0.1 mmol), MeONH2·HCl (0.21 g, 2.5 mmol), 

NaOAc·3H2O (64.1 mg, 0.5 mmol), MeOH (1.0 mL), H2O (1.0 mL) and THF (1.0 mL). The reaction mixture 

was stirred at room temperature for 7.5 h, then another MeONH2·HCl (0.10 g, 1.3 mmol) and NaOAc·3H2O 

(39.4 mg, 0.3 mmol) were added and the reaction mixture was stirred at room temperature for 40 min. The 

reaction was quenched with saturated NaHCO3 solution and extracted with dichloromethane (3 times). The 

combined organic phases were dried over anhydrous MgSO4 and concentrated under vacuum. The crude residue 

was purified by PTLC with PE/EA (4/1) to afford 6 as a white solid (28.6 mg, 99%). 1H NMR (400 MHz, CDCl3) 

δ 8.08 (d, J = 8.0 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.28 (s, 2H), 7.07 (s, 1H), 5.35 (br s, 2H), 3.97–3.89 (m, 

5H), 2.94 (t, J = 6.8 Hz, 2H), 2.40 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 166.99, 145.72, 140.08, 139.45, 

138.59, 129.95, 129.47, 128.70, 127.02, 126.04, 124.95, 76.34, 52.05, 34.94, 21.40; HRMS (ESI-TOF) m/z 

Calcd for C17H20NO3 [M+H]+: 286.1438, found: 286.1434. 

 

To a 100 mL round-bottomed flask were added 3j (32.5 mg, 0.1 mmol), Zn dust (0.13 g, 2.0 mmol), AcOH (3.0 

mL) and H2O (3.0 mL). The reaction mixture was sonicated for 4.0 h, then Zn dust (68 mg, 1.0 mmol) was 

added and the reaction mixture was sonicated for 2.0 h, then Zn dust (66 mg, 1.0 mmol) was added and the 

reaction mixture was sonicated for another 2.0 h. After most of the starting material was consumed (monitored 

by TLC), the reaction mixture was extracted with ethyl acetate (3 times). The combined organic phases were 

washed with H2O, saturated NaHCO3 solution and saturated NaCl solution successively, dried over anhydrous 

Na2SO4 and concentrated under vacuum. The crude residue was purified by PTLC with PE/EA (5/1) to afford 7 

as a white solid (21.7 mg, 80%). 1H NMR (400 MHz, CDCl3) δ 8.08 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 

2H), 7.30 (s, 1H), 7.28 (s, 1H), 7.08 (s, 1H), 3.93 (s, 3H), 3.90 (t, J = 6.4 Hz, 2H), 2.90 (t, J = 6.4 Hz, 2H), 2.41 

(s, 3H), 1.68 (s, 1H); 13C NMR (100 MHz, CDCl3) δ 167.01, 145.61, 140.25, 139.17, 138.80, 129.98, 129.61, 

128.75, 127.02, 126.24, 125.09, 63.58, 52.09, 39.08, 21.40; HRMS (ESI-TOF) m/z Calcd for C17H19O3 [M+H]+: 

271.1329, found: 271.1324. 
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To a 250 mL round-bottomed flask were added (0.33 g, 1.0 mmol), B(OH)3 (0.26 g, 4.3 mmol), H2O (5.0 mL), 

MeOH (20 mL), THF (20 mL), Raney Ni (~3 mL, 50 μm dispersed in H2O). The reaction mixture was vacuumed 

and backfilled with H2 (3 times), then it was stirred for 24 h at room temperature under H2 atmosphere. The 

mixture was diluted with EA and filtered through a pad of celite. The eluent was washed with water and saturated 

NaCl solution, dried over anhydrous Na2SO4, and concentrated under vacuum. The crude residue was purified 

by column chromatography on silica gel with PE/EA (4/1) to provide 7 as a white solid (0.26 g, 95%). The 

characterizing data was the same as above. 
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2.7 Synthesis of 11 and 12 

 

To a 100 mL sealed tube were added Pd(PPh3)4 (0.17 g, 0.15 mmol), 3-BnOC6H4B(OH)2 (1.1 g, 4.8 mmol), 

DME (20 mL) and 4k (1.0 g, 3.9 mmol). Then a solution of K2CO3 (1.6 g, 11.6 mmol) in H2O (6.0 mL) was 

added while stirring. The tube was sealed and heated to 90 oC for 48 h. Then it was cooled to room temperature, 

diluted with H2O and extracted with ethyl acetate (2 times). The combined organic layers were washed with 

saturated NaCl solution, dried over anhydrous Na2SO4 and concentrated under vacuum. The crude residue was 

purified by column chromatography on silica gel with PE/EA/DCM (20/1/1) to provide 9 as a white solid (1.3 

g, 90%). 1H NMR (400 MHz, CDCl3) δ 7.44 (d, J = 7.2 Hz, 2H), 7.41–7.19 (m, 8H), 6.99–6.90 (m, 3H), 5.08 

(s, 2H), 4.10 (t, J = 6.8 Hz, 2H), 2.94 (t, J = 6.8 Hz, 2H), 1.82 (s, 3H), 1.78 (s, 3H); 13C NMR (100 MHz, CDCl3) 

δ 158.44, 154.57, 143.08, 142.08, 136.94, 136.20, 129.91, 129.90, 129.07, 128.53, 127.90, 127.46, 127.29, 

125.98, 122.05, 115.74, 113.42, 73.57, 69.95, 32.59, 21.82, 15.66; HRMS (ESI-TOF) m/z Calcd for C24H26NO2 

[M+H]+: 360.1958, found: 360.1957. 

 

To an 8.0 mL vial were added Pd(OAc)2 (9.0 mg, 0.04 mmol), L8 (13.0 mg, 0.08 mmol), AgOAc (100.1 mg, 

0.6 mmol), 9 (71.9 mg, 0.2 mmol), CF2HCH2OH (0.4 mL), PhI (89.5 μL, 0.8 mmol) and NBE-COOMe (72 μL, 

0.6 mmol). The vial was capped and closed tightly. Then the reaction mixture was stirred at 100 oC for 12 h. 

After cooling to room temperature, the mixture was diluted with DCM, filtered through silica and washed with 

DCM. The resulting solution was concentrated and purified by column chromatography on silica gel with 

PE/EA/DCM (20/1/1) to afford a mixture of 10 with a small amount of 9 as a colorless liquid (70.2 mg). 
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To a 100 mL round-bottomed flask were added crude 10 (70.2 mg), B(OH)3 (43.3 mg, 0.7 mmol), H2O (1.0 

mL), MeOH (4.0 mL), THF (4.0 mL), Raney Ni (about 1.0 mL, 50 μm dispersed in H2O). The reaction mixture 

was vacuumed and backfilled with H2 (3 times), then it was stirred for 23 h at room temperature under H2 

atmosphere. The mixture was diluted with ethyl acetate and filtered through a pad of celite. The eluent was 

washed with water and saturated NaCl solution, dried over anhydrous Na2SO4, and concentrated under vacuum. 

The crude residue was dissolved in MeOH (2.0 mL), then 10% Pd/C (18 mg) was added. The reaction mixture 

was vacuumed and backfilled with H2 (3 times), then it was stirred for 22 h at room temperature under H2 

atmosphere. The mixture was filtered through a pad of celite and washed with ethyl acetate. The solvent was 

evaporated and the crude residue was purified by column chromatography on silica gel with DCM/EA (5/1) to 

afford 11 as a white solid (38.3 mg, 66% from 9). 1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 7.2 Hz, 2H), 7.55 

(s, 1H), 7.53–7.42 (m, 3H), 7.37 (t, J = 7.2 Hz, 1H), 7.33–7.28 (m, 2H), 6.91 (d, J = 7.6 Hz, 1H), 6.87–6.81 (m, 

2H), 5.39 (brs, 1H), 3.77 (t, J = 6.8 Hz, 2H), 2.97 (t, J = 6.8 Hz, 2H), 1.26 (brs, 1H); 13C NMR (100 MHz, 

CDCl3) δ 155.46, 142.68, 141.13, 140.63, 140.47, 135.90, 130.67, 129.54, 128.80, 128.49, 127.39, 127.08, 

125.14, 121.69, 116.33, 114.11, 63.45, 36.13; HRMS (ESI-TOF) m/z Calcd for C20H18O2Na [M+Na]+: 313.1199, 

found: 313.1194. 

 

To a 100 mL round-bottomed flask were added 10 (68.2 mg), ethyl acetate (2.0 mL) and MeOH (5.0 mL). Then 

10% Pd/C (7.4 mg) was added, and the reaction mixture was vacuumed and backfilled with H2 (3 times) and 

stirred for 96 h at room temperature under H2 atmosphere. The mixture was filtered through a pad of celite and 

washed with ethyl acetate. The solvent was evaporated, and the crude residue was used without purification. 

The crude product was dissolved in mixed solvent (4.5 mL, THF/MeOH /H2O = 1/1/1). Then MeONH2·HCl 

(0.40 g, 5.0 mmol) and NaOAc·3H2O (0.4 g, 3.0 mmol) were added and the reaction mixture was stirred at room 

temperature for 4.0 h. The reaction was quenched with saturated NaHCO3 solution and extracted with DCM (3 

times). The combined organic phases were dried over anhydrous Na2SO4 and concentrated under vacuum. The 

crude residue was purified by column chromatography on silica gel with DCM/EA (5/1) to afford 12 as a white 

solid (38.6 mg, 63% from 9). 1H NMR (400 MHz, CDCl3) δ 7.61 (d, J = 7.6 Hz, 2H), 7.52 (s, 1H), 7.49–7.41 

(m, 3H), 7.35 (t, J = 7.2 Hz, 1H), 7.30–7.23 (m, 2H), 6.89 (d, J = 7.6 Hz, 1H), 6.85 (s, 1H), 6.81 (d, J = 8.4 Hz, 

1H), 5.23 (brs, 3H), 3.84 (t, J = 6.8 Hz, 2H), 2.97 (t, J = 6.8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 155.52, 

142.71, 140.97, 140.68, 140.36, 136.14, 130.50, 129.52, 128.75, 128.52, 127.31, 127.08, 125.01, 121.58, 116.36, 

114.13, 32.03; HRMS (ESI-TOF) m/z Calcd for C20H20NO2 [M+H]+: 306.1489, found: 306.1487.  
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2.8 Synthesis of NBE-CO2Me 

 

The procedure was modified according to the literature[7]. KOtBu (11.1 g, 99 mmol) was added to a 1 L 2-necked 

round-bottomed flask, then it was vacuumed and back filled with N2 (3 times). Then Et2O (100 mL) and 

N,N,N',N',N''-pentamethyldiethylenetriamine (PMDETA, 42 mL, 201 mmol) was added. The mixture was 

cooled to -78 oC and norbornene (9.8 g, 105 mmol) was added while stirring. Then nBuLi (83.3 mL, 2.4 M in 

hexane, 200 mmol) was added dropwise. Upon completion, the reaction was allowed to warm to room 

temperature and stirred for 1.0 h. Then the mixture was cooled to -78 oC and dry ice (the surface was washed 

with petroleum ether prior to use) was added until no gas was generated obviously. The reaction was stirred for 

2.0 h at -78 oC and then slowly warm to room temperature. Then it was quenched by adding 4M HCl carefully 

and acidified with concentrated HCl until pH < 1 (usually all the solids are dissolved). The mixture was extracted 

with ethyl acetate (3 times). The combined organic layers were washed with saturated NaCl solution, dried over 

anhydrous Na2SO4, and concentrated under vacuum. The crude residue was purified by column chromatography 

on silica gel with PE/EA (4/1 to 3/1) to provide NBE-CO2H as a yellow oil (5.8 g, 40%). 

To a stirred solution of NBE-CO2H (5.8 g, 42 mmol) in MeOH (85 mL) was added SOCl2 (9.0 mL, 124 mmol) 

dropwise. The reaction was stirred for 1.5 h, quenched with saturated Na2CO3 solution and extracted with Et2O 

(3 times). The combined organic layers were washed with saturated Na2CO3 solution twice and saturated NaCl 

solution, dried over anhydrous Na2SO4 and concentrated under vacuum. The crude residue was purified by 

column chromatography on silica gel with nPentane/Et2O (20/1) to provide NBE-CO2Me as a pale-yellow liquid 

(4.8 g, 75%). 
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4. NMR Spectra 
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